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LETTER 

FROM 

THE  SECRETARY  OF  WAR, 


TRAN8MITTIM<; 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
*'  Tests  of  irony  steely  and  other  materials  for  industrial  purposesj^ 
made  hy  the  United  States  testing  machine  during  the  year  ending 
June  30j  1896. 


VVab  Department, 
Washington,  D.  0.,  December  14, 1896, 
Str:  I  have  the  honor  to  transmit  herewith,  as  required  by  law,  the 
report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  "Tests 
of  iron,  steel,  and  other  materials  for  industrial  purposes,''  made  by 
the  United  States  testing  machine  during  the  fiscal  year  ended  June 
30,  1896. 

X      Very  respectfully,  Danibl  S.  Lamont, 

Secretary  of  War, 
The  Spsakbb  of  the  House  of  Refbesentatiyes. 


Watertown  Arsenal., 
Watertown,  Mass.,  December  3, 1896. 

Sir:  I  have  the  honor  to  submit  herewith  the  following  report  of 
tests  of  metals,  etc.,  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1896,  in  compliance  with  the  requirements  of  law: 

The  total  number  of  specimens  tested  during  the  year  was  2,070, 
classified  as  follows: 

Gun  specimens 105 

For  Ordnance  Department 293 

For  other  Government  Departments 352 

Inyeetigative  tests 236 

Tests  for  private  parties 1,084 

»  — _- _^ 

Total 2,070 
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The  receipts  and  expenditures  were  as  follows: 

Amoant  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  from  private  parties  during  the  year 1,148.33 

Total  received 11,148.33 

Amount  expended  for  service  and  labor 9, 890. 25 

Amount  expended  for  light,  power,  and  tools,  implements  and  materials 
for  teat 1,258.08 

Total  expended 11,148.33 

As  in  preceding  years,  the  work  of  the  testing  machine  has  consisted 
of  the  test  and  examination  of  material  representing  the  current  work 
of  the  Ordnance  Department  and  material  irom  other  departments 
of  the  Government,  work  of  an  investigative  nature  on  the  physical 
properties  of  constructive  material,  and  the  tests  of  material  for  private 
parties  who  have  had  tests  made  on  the  testing  machine  as  provided 
for  by  law. 

The  tests  made  for  the  Ordnance  Department  include  specimens 
representing  metal  used  in  the  construction  of  seacoast  guns,  in  the 
manufacture  of  small  arms,  and  the  construction  of  disappearing  gun 
carriages. 

For  the  latter  work  there  were  also  proof  stresses  applied  to  piston 
and  suspension  rods. 

Small-arms  rifle  barrels  were  examined  after  modified  methods  of 
treatment  in  heating  for  rolling  the  barrels. 

There  were  specimens  for  mechanical  tests,  and  a  large  number  of 
samples  for  chemical  analysis  from  the  material  used  in  the  construction 
of  the  Eock  Island  Bridge. 

Tests  of  cast  iron  and  bronze  from  the  arsenal  foundry  have  been 
made,  showing  the  quality  of  metal  used  in  projectiles  and  carriage 
work  in  process  of  construction  at  this  arsenal,  and  the  material  fur- 
nished other  arsenals. 

Helical  springs  for  7-inch  and  12-inch  mortar  carriages  were  tested. 

Copper  cylinders  for  use  in  crusher  gauges  were  initially  compressed, 
and  tables  for  their  use  prepared. 

For  other  departments  of  the  Government,  chain  cable  and  chain  iron 
was  tested  for  the  Bureau  of  Equipment,  Navy  Department;  a  gas  tube 
for  the  Signal  Service,  War  Department,  and  shot  lines  for  the  Life- 
Saving  Service,  Treasury  Department. 

The  resistance  of  banded  shell  in  the  bore  of  rifle  guns  was  made  the 
subject  of  experimental  inquiry.  Tests  were  made  with  3.2-inch  steel 
B.  L.  rifled  field  pieces,  a  5-inch  B.  L.  steel  siege  rifle,  a  7-inch  B.  L. 
steel  siege  howitzer,  and  8-inch  and  10-inch  steel  B.  L.  rifles. 

The  experiments  showed  the  resistance  of  the  bands  when  forcing 
the  shells  through  the  bores  of  the  guns. 

Observations  were  made  at  Drequent  intervals,  hence  the  details  of 
the  tests  and  the  diagrams  show  the  curves  of  resistance  at  different 
I)arts  of  the  bore. 

A  crest  of  high  resistance  was  met  in  the  first  inch  of  travel,  or  while 
the  band  was  taking  the  form  of  the  rifling,  and  again  a  high  resistance 
was  met  when  the  band  on  the  projectile  reached  the  end  of  the  forcing 
oone,  in  guns  having  this  feature. 

From  this  point  there  was  a  gradual  decline  in  resistance  while  the 
projectile  traveled  along  the  bore,  although  the  resistanoe  still  retnaitied 
of  considerable  magnitude  throughout  the  tests. 
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Modifications  were  made  in  the  shape  of  bands,  and  their  resistances 
were  then  determined.  A  reduction  in  the  amount  of  metal  in  the 
band  displaced  by  the  lands  results  in  a  reduction  in  resistance. 

The  exi>ediency  of  a  reduction  in  cross- sectional  area  of  the  band 
proportioned  to  the  weight  of  the  projectiles  to  obtain  less  resistance 
in  the  guns  would  necessarily  require  for  solution  some  observations 
made  in  firing.  These  results  are  important  and  instructive  for  com- 
parative purposes. 

The  interval  of  time  in  which  deformation  of  the  band  takes  place  in 
the  gun  presents  a  phase  of  the  question  not  covered  by  the  present 
experiments. 

In  the  test  of  the  7-inch  howitzer  there  were  observations  made  on 
the  influence  of  the  rate  of  travel  of  the  shell,  and  in  that  experiment 
it  was  found  that  a  resistance  of  70,000  pounds  could  be  maintained 
under  a  comparatively  rapid  speed  for  the  testing  machine,  or  that  at 
a  slower  rate  of  travel  the  resistance  could  at  will  be  maintained  at 
60«000  pounds. 

There  were  other  instances  in  which  varying  the  speed  within  the 
limits  permitted  by  the  testing  machine  did  not  result  in  material  differ- 
ence in  the  resistance  of  the  band. 

The  condition  of  the  rifling,  the  smoothness  of  the  lands  and  grooves, 
exerts  a  marked  influence  on  the  resistance  of  the  band  at  the  experi- 
mental rate  of  speed. 

The  high  resistance  of  the  3.2-inch  gun  fouled  by  means  of  three 
blank  cartridges  further  shows  the  influence  of  the  condition  of  the  bore 
on  the  band  resistance. 

There  were  riveted-joint  tests  representing  the  types  oif  joints  used 
in  steam  boilers  where  great  strength  is  required.  These  tests  are 
accompanied  by  complete  micrometer  observations  showing  their  behav- 
ior under  different  loads.  Other  tests  were  made  on  riveted  and  bolted 
joints. 

In  the  class  of  building  material  additional  tests  were  made  on  the 
elastic  properties  of  bricks. 

Their  moduli  of  elasticity  and  the  ratios  of  lateral  to  direct  strains 
were  determined,  their  coefQcients  of  expansion,  absorption  of  water, 
and  the  expansion  due  to  freezing  while  saturated  with  water. 

Culvert  pipes  were  tested  by  compression  loads  between  wooden 
cushions  placed  on  opposite  sides  of  the  exterior  cylindrical  surface  of 
each. 

There  were  compression  tests  of  posts  of  Douglas  fir  and  white- oak 
wood. 

Tests  of  the  former  also  include  tensile  tests  and  moduli  of  elasticity 
determinations  under  tension  loads  applied  parallel  to  the  grain,  also 
compression  loads  applied  parallel  to  the  grain,  and  crosswise  to  the 
grain  both  radfcilly  and  tangentially  with  reference  to  the  position  of 
the  stick  in  the  tree. 

Tests  on  cordage  were  resumed,  the  purpose  being  to  carry  out  a 
series  of  tests  which  shall  comprise  the  commercial  sizes  of  cordage  of 
different  fibers,  and  establish,  according  to  present  practice  in  rope 
making,  the  relation  which  exists  between  rope  of  different  sizes. 

In  addition  to  the  plain  tensile  tests  the  elongations  were  measured, 
and  resilience  determined  as  loads  were  released. 

A  number  of  short  pieces  were  cut  off  several  sizes  of  rope,  the  ends 
squared,  and  then  the  samples  were  unlaid. 

The  lengths  of  the  strands  were  measured,  and  after  which  the  indi- 
vidual yams  composing  a  strand. 
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In  this  manner  the  yariations  in  length  of  the  component  parts  of  the 
ropes  were  ascertained. 

Farther  tests  in  this  series  will  be  inclnded  in  the  report  of  1897. 

During  the  fiscal  year  passed,  much  has  been  done  in  improving  the 
condition  of  the  testing  building  and  in  the  arrangement  of  accessory 
tools. 

The  interior  of  the  main  testing  laboratory  has  been  renovated,  the 
steam  engine,  pnmp,  rotating  apparatus,  and  machine  tools  tor  the  prep- 
aration of  specimens  have  been  located  in  a  separate  room,  removing  ^1 
ranniug  machinery  from  the  main  laboratory. 

The  modifications  in  hydraulic  piping,  made  necessary  by  these 
changes,  have  been*  completed. 

A  room  has  been  provided  for  the  preservation  of  interesting  speci- 
mens. The  chemical  laboratory  has  been  located  and  refitted  in  the 
second  story  of  an  adjacent  building,  the  lower  story  being  used  for 
storage  purposes. 

To  Mr.  J.  E.  Howard,  G.  E.,  who  has  had  charge  of  the  testing 
machine  since  it  was  first  set  up,  acknowledgment  is  due  for  accurate 
and  faithful  work,  and  for  the  scope  of  the  investigative  tests.  His 
labors  are  invaluable  to  the  Government. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major,  Ordnan<ie  Department  U.  IS,  A.,  Commanding, 

The  Ohebf  of  Ordnance,  U.  S.  A., 

Washington^  D.  V. 
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Tube  No.  17. 
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Marks,  ^^^;g 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


No.  6379. 


Skncatiaii 
perLiob. 

SnooMaire 
elongation 
per  inch. 

Permanent 
set. 

Saeoeasive 

pennanent 

set. 



Total. 

PerBoaara 

Remarks. 

Pounds, 

250 

1,250 

2,500 

6,000 

7,500 

8.750 

10,000 

10.250 

10. 500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12.250 

12,500 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
46,000 
40,000 

Inch, 
0. 

.000188 
.000267 
.000600 
.000038 
.001100 
.001800 
.001867 
.001467 
.001538 
.001600 
.001667 
.001867 
.002100 
.002783 
.008267 

Inch. 
0. 

.000133 
.000134 
.000338 
.000383 
.000167 
.000200 
.000067 
.000100 
.000066 
.000067 
.000067 
.000200 
.000233 
.000633 
.000684 
.001338 
.0387 

IruA. 
0. 
0. 

Inek. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

60,000          .004600    1 

19,800            7y,DW    1      .0483        | 

1 

1 

General  summary. 

5llI!^J^^*'T?^P®' *!'>*"  *»oh  of  original  section nounds 

^S^Sf«*™^'P*f»i''*"^«^o'«'*«*n'3  section .    ^"do 

gongation  per  inch  after  rnntore  


do. 
inch.. 


gongajioniHff  inch  under  sfiiin  at  elastic  limit *.'.'.* .*'.'.'"'". do 

S5!®JI??  J"  *■«»»««•'**  point  of  PuptDre do  .oi 

PMi!w!Sr*i,^7*  •^^^  mptura,  per  cent  of  original  section .V.V.V.V.V.V.V.V.".'.  4. 

^J«M^  of  rapture ''.2fromneck 

BlmMsSL^J^f^u^  surface granular,  radiating  flrom  a  duU  spot  at  the  oiroumference 

atoagausn  of  inch  sections ..••••.••....... .V. ".06*,  ".03,  ".04 


70,660 
45,000 
.0433 
.001067 
014 
8 
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10-INCH   STEEL   B.    L.    RIFLES. 

Tube  No.  17. 


Marks,  IS  ?7  J 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3" . 


No.  5380. 


Applied  loads. 


Total. 


Poundt. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,  260 

11,500 

11,750 

12,000 

12.260 

12,500 

12,750 

13,000 

13,250 

21, 190 


Per 

ind 


-|EloD|Eation 


Don.       I 


Poundt, 

Inch. 

1,000 

0. 

5,000 

.000067 

10,000 

.000233 

20.000 

.000567 

30.000 

.000900 

36,000 

.001033 

40,000 

.001267 

41.000 

.001300 

42,000 

.001333 

43,000 

.001367 

44,000 

.001400 

46,000 

.001433 

46,000 

.001567 

47,000 

.001633 

48,000 

.001667 

40,000 

.001967 

30,000 

.004000 

51,000 

.005700 

52,000 

.006500 

53,000 

.007633 

84,760 

.1433 

Successive 
elongation 
})er  Inch. 


PeHnanentl^"*^"**"*^? 
illr  •  P«nn»nent 
■**•  set. 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(ieneral  summary. 

Tensile  strength  per  aqnare  inch  of  original  section • ponnds..    84,760 

Elastic  limit,  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rapture inch . .      .  2 167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rnptare do...        .164 

Redaction  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rupture ".lAfrom  neck 

Character  of  broken  surface ., sllkj 

Elongation  of  inch  seotionB ".82*,  ".22,  ".11 
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Tube  No.  18. 
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No.  5381. 


9>efttioTi«A  aires^  .2S  square  inch. 


. 

Eloneatioii 
per Inch. 

Inek. 
0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001338 
.001367 
.001367 
.001438 
.001567 
.001667 
.001767 
.002197 
.002738 
.1300 

SQOoeMire 
elonntion 
per  inoh. 

HucomaWa 

TotoL 

Persqnare 
incli. 

■**•            j            IMJt. 

1 

Kejiuu-ks. 

Poundt. 

250 

1.250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

rounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
86,720 

Inch. 

0. 

.000100 
.000200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.0003*38 

.000334 
.000166 
.000167 
.000033 
.000034 
0. 
.000066 
.000134 
.000100 
.000100 
.000400 
.000566 
.127267 

0. 
0. 

12,000 
12,250 
21,680 

General  eummarys 

Tensne  strength  per  square  inch  of  oriflrinal  section pounds..    86,720 

Blsstic  limit  per  eanare  inch  of  original  section do...    44,000 

Elongation  per  inen  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001438 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  mptnre 1".2  from  neck 

Character  of  broken  aarfaoe silky 

Slongatlonof  Inchaectiona ".10,  ".22,  ".82* 
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10-INCH   STEEL   B.   L.    RIFLES. 


Tube  No.  18. 


Marks,  Sfl-d" 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  Z", 


No.  5382. 


Applied  loads. 

EloDsaUon 
perinoh. 

TotaL 

Per  square 
inch. 

Poundt. 

Pounda. 

Inch. 

250 

1,000 

0. 

1,260 

5,000 

.000100 

2,500 

10,000 

.000800 

5,000 

20,000 

.000633 

7,500 

80,000 

.000067 

8,750 

85,000 

.001100 

10,000 

40,000 

.001800 

10,260 

41,000 

.001383 

10,600 

42,000 

-001367 

10,750 

48,000 

.001400 

11,000 

44,000 

.001483 

11,250 

45.000 

.001467 

11,600 

46,000 

.001500 

11,750 

47,000 

.001533 

12,000 

48,000 

.001600 

12.250 

40,000 

.001667 

12,500 

50,000 

.008667 

12,750 

51,000 

.005883 

18,000 

52,000 

.006433 

13,250 

53,000 

.007500 

13,600 

54,000 

.000000 

21,430 

86,720 

.1588 

Successire  !>«—.««-«♦  \  Suoce««ive 
elongation  ^•™i°*"*  permanent 
perinch.  •***        ;        set. 


Inch. 
0.  I 

.000100 
.000200    ' 
.000333    ' 
.000334    ! 
.000133 
.000200    I 
.000033    ' 
.000084 
.000083 
.000038    I 
.000034    ' 
.000088 
.000083 
.000067 
.000067 
.002000 
.001666 
.001100 
.001067 
.001500 
.1443 


Inch. 


■  I 


Inch. 


Bemarka. 


Initial  load. 


Elasticlimit. 


Tenaile  strength. 


General  nummary. 

Tensile  strength  per  sqtuire  inch  of  original  section ponndft..    85,720 

Elastic  limitpBriooarJ  inch  of  originafiSSion.^ ^''c'    *^~?SX 

Elongation  perinch  after  rupture.. inch..      .2333 

Elongation  per  inch  under  strain  at  elasticlimit .*-.■' • ^o...  .001667 

Reduction  in  diameter  at  point  of  rupture  .  * do...        .164 

Seduction  in  area  after  rupture,  per  cent  of  nHffinai  section :•       **'7 

Position  of  rupture .......„....**"«***  1".14  from  neck 

Character  of  broken  surface » silky 

Elongation  of  inch  sections .".* '.'.'.'..!....'.".'. ".87*.  ".20,  ".18 


HO-INCH    STEEL.   B,    L.    RIPLKS. 

Tube. 
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^wl\0Tia\  ax^a.,  3»^>    square  inch. 


Is^o.  6391. 


Applied  loads. 


Total.    I 


I 


Pounds. 

250 

1.250 

2.500 

5,000 

7.500 

8,750 

10,000 

10. 250 

10.500 

10.750 

11.000 

11,250 

11.500 

11,750 

12,000 

12,250 

12.500 

12.750 

18.000 

22,410 


Per  ftqnare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
80,64O 


ElongaUonr?*^'?/''® 


per Inch. 


Ineh. 
0. 
.000100 
.000300 
.0000»3 

.oooifsa 

.001100 
.001267 
.001.^00 
.001333 
.001307 
.001400 
.00U33 
.001467 
.001583 
.002000 
.002700 
.003533 
.004500 
.005667 
.130000 


per  inch. 


0. 

.000100 
.000200 
.0OU333 
.000300 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.00U034 
.OOOU06 
.000467 
.000700 


.000967 
. 001167 
. 124333 


Permanent 


Snocessive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 

Inch. 
0. 

0. 
0. 



! 

1 

1 



IniUal  load. 


Elastic  limit. 


Tensile  strength. 


(General  aummary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    89.640 

Elastic  limit  per  square  inch  of  originaTsection do...    47,000 

Klongation  per  incli  aifter  rupture inch..      .2267 

Elongstion  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...        .164 

ISednction  In  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rapture 1".36  from  neck 

Charaoterof  broken  uurfaoe silky 

Blongationof  inch  uections 'M3,  ".32*.  ".23 


H.  Doc.  131 2 
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10-INCH   STEEL   B.    L.    EIFLES. 


Tube. 


Marks,  Tt% 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


IS^o.  5390 


Applied  loacln 


Total. 


Poundt. 
250 
1,250 
2,500 
5,000 
7,  500 
8.750 
10,000 
10,250 
10.  500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.  250 
12,  500 
12.750 
13,000 
13,250 
13,500 
13.750 
14.  0()0 
22,  720 


Per  sauare 
Incii. 


Pounds. 
1,000 
5.000 
10, 000 
20,000 
30.  000 
35.000 
40, 000 
41,000 
42,000 
43,  000 
44,000 

45,  000 

46,  000 

47,  000 
48,000 
49,  UOO 
50, 000 
51.000 
52,000 
53,000 
64,000 
55, 000 
.ne,  000 
00, 880 


^?f^ir'elJ^^^^^^^^^       Permanent 
per  inch.       perlnch.  *«** 


Snccesaire 

permanent 

set. 


Inch. 
0. 
.  000067 
.000267 
.  000600 
.  000933 
.001100 
.  001300 
.  001333 
.  001367 
.001400 
. 001433 
. 001433 
. 001467 
. 001500 
.001 -..33 
.  001567 
.  0016 {3 
. 001667 
.001967 
. 002K33 
.  004:133 
. 005500 
.  «U»6607 
.  12:^3 


Inch.  Inch,  Inch. 

0.        0.        0.       Initial  load. 

. 000067    0. 

.000200 

. 000333 

. 000333 

.000167    0. 

.  000200    0. 

. 000033 

.000034 

.  000033 

.000033 
0. 

.000034 

.  000033 

.  0000:13 

.  OOOfllU 

.  000066 

.000034  1 ElaBticlimit. 

.  oiwm 

.  00!tS<Mi 
.001.">(»0 

.ooiir)7 

.001107  I 

.  116033  1 Tensile  .stren»rth. 


Bemarks. 


■r 


General  SHimnary. 

Tensile  strength  per  Bqnnro  inch  of  ori^nal  Bection ponnda . .    W).  880 

Klantic  limit  per  Hqaaru  inch  of  original  sect  ion do...    51,000 

Elongation  per  inch  after  rupture inch . .      .  1833 

Elcinjration  per  inch  under  Htrain  at  elastic  limit do...  .001667 

Reduttioji  in  diameter  at  point  of  rupture do. . .        .154 

Koduction  in  area  after  rupture,  per  cent  of  oriifinal  section 47. 2 

roHitiou  of  rupture 1".  27  from  \  eck 

Character  of  broken  Hurface *. silky 

Elougatiouof  inch  Hectlonn ".12,  ".26*,  ".17 


10-INCH   STEEL   B.    L.   RIFLES. 

Tube. 
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Marks,  ^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5469. 


Applied  loads 


TotaL 


Elongation  '  Saccessive  '  Permanent  Soccwsive 
Incli.  i  I 


Remarka. 


Pounds. 

Poundt. 

250 

1,000 

1,250 

5,000 

2,500 

10,000 

5,000 

20. 000 

7,500 

30.000 

8,750 

35,000 

10, 000 

40,000 

10, 250 

41,000 

10, 500 

42,000 

10.750 

43,000 

11,000 

44,000 

11,250 

45,000 

11,500 

46,000 

11.750 

47,000 

12.000 

48.000 

12.250 

49,000 

12,500 

50,000 

12,750 

61,000 

13.000 

52,000 

13.  250 

53.000 

21,800 

87,440 

Inch, 
0. 
.000133 
.000333 
. 000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
. 001533 
.  001567 
.001633 
.001667 
.001700 
.  006333 
.007400 
.008267 
.009167 
. OlOUOO 


Jnek. 
0. 
. 000138 
. 000200 
.000334 
. 000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000066 
.000034 
. 000066 
.000034 
. 000033 
. 004633 
.001067 
.  000867 
.  000900 
.000833 


Inch. 


Ineh. 


Initial  load. 


0. 
0. 


Elasticlimit 


Tensile  strength. 


Gemral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds.  -    5^,440 

Klastic  limit  per  square  inch  of  original  section .do...    *»."VY 

Klongation  per  Inch  after  rupture x^ch..      .^w 

f:iongation  per  Inch  under  strain  at  elastic  limit 5<»---    ""^{Xi 

Ileductlon  in  diameter  at  point  of  rupture <*°---        "^7 

iweduction  in  area  after  rupture,  per  cent  of  original  section V ii'I  «*•  atj^m 

Position  of  rupture at  middle  of  stwn 

Cbaractcrof  broken  surface ',;il"/*43*  "  15 

•Elongation  of  inch  sections ^*'  '    ' 
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10-INCH    ?TEEL    B.    L.    RIFLES. 

Tube. 


No.  5468. 


Marks,  Wrfk 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saooessive 
elongation 
per  inch. 

Permanent 
set 

SucGesBive 
permanent 

set. 

Total. 

Per  aqoAre 
inch. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10, 000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,600 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
22,320 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
89,280 

Inch, 
0. 

.000100 
.000333 
.000667 
. 001033 
.001200 
.  001367 
.001400 
.001433 
.001500 
.001533 
.001667 
.  001600 
.001633 
.001667 
.001700 
. 001767 
.001867 

.006167 
.007500 
.008500 

Inch. 
0. 

.000100 
.000233 

.000366 
.000167 
.000167 
.000033 

.oooo:{3 

.000067 

.000034 
.000033 
.000033 
.  000034 
.000033 
.000067 
.000100 
.003566 
.  000734 
.001333 
.001000 

Inch. 

0. 
0. 

Inch, 
0. 

Initial  load. 

0. 
0. 



1 

1 

Elastic  limit.                     ' 

1 

1 

Tensile  strength.              i 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    89, 280 

Elastic  limit  per  square  inch  of  originalsection do . . .    50, 000 

Elongation  per  incn  after  rupture inch. .      .  2433 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Re4l notion  in  diameter  at  point  of  rupture do . . .       ,174 

Beduction  in  area  after  rupture,  per  centof  original  section 52.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".42*,  ".15 


'   10-INCH    STEEL   B.   L.    RIFLES. 
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Tube. 
No.  5475. 


Marks,  Tl\ 

Diameter,  ".565. 

Se<;tional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Siioc€B8ive 


Total. 


'  Per  square 


inc 


aT""^l 


I   ™S  elongation  I 

per  inch.   ,   n«,1„^,,.   i 


Perraanent 


perlnch. 


Pounds. 

Poun  da. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

1,250 

5,000 

.000133 

.000133 

2,500 

10,000 

.000333 

.  000200 

5.000 

20,000 

.000667 

.000334 

7,500 

30,000 

.001033 

.000366 

8.750 

35,000 

.001200 

.000167 

10,000 

40,000 

. 001367 

.  000167 

10,250 

41,000 

.001400 

.000033 

10,500 

42,000 

.  001433 

.000033 

10.750 

43,000 

.001500 

.000067 

11,000 

44,000 

.  001567 

. 000067 

11.250 

45,000 

.001600 

.000033 

11,500 

46,000 

/    .002000 
\     .005067 

.000400 
.003067 

11,750 

47,000 

.005667 

.000500 

12,  000 

48,000 

.006500 

.000933 

12,  250 

49,000 

.007333 

.000833 

12,  500 

50,000 

.008333 

. 001000 

21,  070 

84,280 

.1400 

-.131667 

Sncceasivo  i 

permanent ! 

sot.        i 


KemarkB. 


Inch. 
0. 
0. 

Inch. 
0. 

...: 

6. 

0. 

'":*:::.:::.■ 

. 

::::::::■; ::::.: 

1 

1 

I 

Initial  load. 


ElaBtio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    JJ.^ 

Elastic  limit  per  square  inch  of  originaFsection -ao---    «i^ 

Elongation  per  inch  after  rupture i»c*»-      -^ 

Elongation  per  inch  under  strain  at  elasticlimit 5°-  •  '^yfA 

Reduction  in  diameter  at  point  of  rupture ***'•■•        jo.* 

Reduction  in  area  after  rupture,  per  cent  of  original  section i /V  7'from  neck 

Position  of  rapture -. ^  gillcy 

Character  of  broken  surface "/' 13*'V42*  ".16 

EnagatiaB  of  inch  sections *»    • 
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10-INCH   BTEEL   B.    L.    RIFLES. 


Tube. 


Marks,  gi«fi 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5474. 


Appli 
Total. 

ed  loads. 

Per^.^^nare 

1 
Powidn. 

Poundf. 

260 

1,000 

1,260 

5,000 

2, 5(10 

10.000 

5,000 

20.  000 

7,600 

80,000 

8,750 

85,000 

10.000 

40,000 

10, 250 

41,000 

10. 500 

42,000 

10,750 

43,000 

11.  000 

44,000 

11, 260 

45.000 

11,500 

46,000 

11,750 

47,000 

12,000 

48.  000 

12, 250 

49, 000 

12,600 

50.000 

12.750 

51,000 

]3,000 

52,000 

13. 250 

53,000 

13,500 

54,000 

13,  750 

55.000 

14,000 

56.000 

14,250 

57.000 

14,500 

58,000 

23,000 

92,  000 

periuch.   r^eJlSch. 

i 


Permanent  ^™****"*^?! 
ri+  permanent 

*^'-  set.     ; 


Remarks. 


Inch. 
0. 

.  000100 
.000300 
.000633 
.000967 
.001133 
. 001333 
. 001367 
.001400 
.001433 
.001467 
.001533 
.001567  ; 
.  001600  . 
.001633  , 
.001667  I 
.001700  ' 
.001733  ' 
.001767  I 
.001833 
.003267 
.000500  I 
.007333  I 
.008200 
.000167 
.  13:13 


hveh. 
0. 
.000100 

I 

Inch. 

Inch. 
0. 

Initial  load. 

.000200 

.  000333 

.  ooo3:u 

. 000166 

0. 

0. 

. 000200 

1 

000034 

1 

! 

.000033 

.000033 

. 000033 

i!  :::::' 

.000034 

1 

.000033 

.000033 

t 

i 

.000034 

. 000066 

, 

ElaHtic  limit.                     ^ 

.001434 

1 

.  003233 

1 

.  000833 

. 000867 

.  000967 

. 124133 

Tensile  stren^rth. 

1 

(ivneral  summary. 

Tensile  strength  per  square  inch  of  orislnal  section ponnds..    92.000 

Elastic  limitper  souaroinch  of  original  section do...    53,000 

Elongation  per  inch  after  rapture Inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Red  action  in  diameter  at  point  of  rupture do . . .        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture "  .70  from  neck 

Character  of  broken  surface silky,  60  percent;  granular.  40  per  cent 

Elongation  of  inch  sections ".82*,  ".15,  ".12 


10-lnch  steel  b.  l.  rifles. 

Tube. 

No.  5479. 
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^ec\io\i^\  «^x<«^  -tiS  aqnare  inch. 


Applied  loads. 


Total. 


I  Per  square 
inoh. 


Poundit. 

250 

1,251) 

2,503 

5,000 

7,500 

8,750 

10.000 

10,250 

10,500 

10. 750 

11,000 

11,250 

11,500 

11.750 
12,000 
12,250 
12  500 
21,290 


JPoundM. 
1.000 
5,000 
10.000 
20,000 
30,000 
35,  000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 

46,000 

47,000 
48,000 
49,000 
50,000 
85.  160 


KlongatioD 
per  Inch. 


Inch. 


.000133 


.000700 
.001033 
.001200 
.001367 
.001433 
.001487 
.001500 
.  001567 
.  001633 
.001867 
.004667 
.005900 
.006500 
.007333 
.008333 
.1433 


eloDgation,^«™f'**°* 
perlnch.  I    »«*• 


Inch. 

0. 

.000133 
.000200 
. 000367 
.000333 
.000167 
.000167 
.000066 
.000034 
.  (J00033 
.  C00i)07 
.000066 
. 000234 
. 0O2K0O 
.  001233 
.000600 
.  00OH33 
.001000 
. 134967 


Inch. 


.  000033 
.000033 


Successive 

I>ennaiieiit  i 
set.       I 


Remarks. 


Inch. 


.000033 


Initial  load. 


Elastic  limit. 


Tensilo  stren£tli. 


General  eummary. 

Tensile  strengtli  per  aqnare  inch  of  original  section pounds..    85,100 

KloMt ic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  i>er  inch  aft«»r  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do...        .175 

Kednction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

PoAitiouof  ruplui-e 1".65  fi:t»m  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  aections ".16,  ".42*.  ".12 


24 


10-INCH   STEEL   B.   L.   EIFLES. 


Tube. 


Marks,  ^\^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5478. 


Applied  load«. 

l*er  square 
inch. 


TotJil 


J'nvnds, 
250 
1,250 
2, 500 
r..  000 
7,  500 
8,750 
]  0,000 
10,250 
10, 500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13,250 
13, 500 
13,750 
22, 610 


Poundg. 
1,000 
5,  000 
10,000 
20, 000 
30,  000 
35,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,  000 
47,000 
48, 000 
49, 000 
50,  000 
51, 000 
52,000 
53, 000 
54,000 
55,000 
90,440 


='»?f»ri«.o'^!t?r.T-* 


per  inch. 


Inch. 
0. 
.  000133 
. 000300 
.  000667 
.001000 
. 001200 
. 001367 
.001433 
. 001467 
.001500 
. 001567 
.001800 
.001667 
. 001700 
.001733 
. 001800 
. 001833 
.002167 
. 005667 
. 007667 
. 008667 
. 00933b 
.1400 


per  inch. 


Inch. 
0. 
.000133 
.000167 
. 000307 
. 000333 
. 000200 
.000167 
.000066 
.  000034 
. 000033 
. 000067 
. 000033 
.000067 
.000033 
. 000033 
.000067  I 
.000033 
. 000334 
. 003500 
.  002000 
. 001000 
. 000666 
. 130667 


Succeasive 

permanent 

set. 


Tieinarks. 


Inch. 
0. 
0. 


Inch. 


InitirU  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oricinal  section pounds. .    SW,  440 

Elastic  limit  per  sonare  inch  of  originiu  section do . . .    50, 000 

Elongation  per  incn  after  rupture inch..      .1900 

Elongation  per  inch  under  st  rain  at  elastio  limit do ...  .  001833 

Reduction  in  diameter  at  point  of  rupture do . . .        .145 

Keduction  in  area  after  rupture,  per  cent  of  original  section **•  • 

Position  of  rupture ]".  29  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".29*,  ".12 


10-INCH   STEEL   B.   L.    RIFLES. 


25 


Tube. 
No.  5530. 


Marks,  TtX 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


ToUl. 


Povnd*. 
'J50 
1,250 
2,500 
5,000 
7,500 
a  750 
10,000 
10,250 
10,500 
10,750 

11.  (HX) 
11,250 
11.500 
11,750 
12,000 

12,  250 
22. 410 


Mua 

Qch. 


inc 


Pounds. 
1,000 
5,  000 
10,000 
20.  000 
30,  000 
35.  000 
40.000 
41,  000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,000 
89,640 


!  I 

n>i^«orofi»n    Succ<«H«ive    ««..„«„„„♦!  SiicceBsive 


Ke  marks. 


Inch. 
0. 
.000133 
,  000:1:53 
.000700 
.001067 
.001200 
.001400 
.  001433 
.001467 
.001500 
.001567 
. 003167 
. 004133 
.005000 
.006167 
.  007333 
.1500 


Inch. 
0. 

.000133 
.  000200 
.  000367 
.  000:167 
. 000133 
. 000200 
.000033 
.000034 
. 000033 
.000067 
.001600 
.000966 
.000867 
.001167 
.001166 
. 142667 


Inch. 
0. 
0. 

Inch. 

"0. 

.000033 

. 000033 

1 

1 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    8®«5*J 

Elastic  limit  per  square  inch  of  original  section do...    **tV^ 

Elongation  per  inch  after  rapture inch..      ■fjjg 

Elongation  per  inch  under  strain  at  elasticlimit do...  •^'^^ 

Bedaction  in  diameter  at  point  of  rupture do- .  -       •*** 

Bednction  in  area  after  rupture,  per  cent  of  original  section ;;.•*",«  ^v 

Position  of  ruptuw ^^        l^ 

Character  of  broken  surface ;;  iii'/Via.  "  1« 

Bhmgstion  of  inch  sections '^  '    '^ 
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10-INCH   STEEL    B.    L.    RIFLES. 

Tube. 


Marks,  ^^9?fi 

Diameter,  ".564. 

Sectional  urea,  .25  square  inch. 

Gauged  length,  3". 


No.  5534. 


Applied  loads. 


Total. 


PoundM. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10, 000 
10,  500 
10,  750 
11,000 
11,250 
ll,!)00 
11,750 
12,000 
12,250 
12,600 
12,750 
21, 500 


Pounds. 
1,000 
5.000 
10,  000 
20,000 
30,000 
36.000 
40,000 
42.  000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
86,  000 


Elongation 
I   periDch. 


Ineh. 
0. 

.000133 
.000333 
.000667 
.001000 
.001200 
. 001400 
.  001467 
.001500 
. 001533 
.  001567 
.  001633 
.004500 
.005667 
.006600 
.  008067 
. 009883 


Suooessive 
elongation 
per  inch. 


Inch. 
0. 
.  000133 
.000200 
.  000334 
. 000333 
.000200 
.000200 
.000007 
. 000033 

.  00003:} 

.000034 
.  000060 
.  002867 
.001167 
. 000933 
.002067 
.001166 


Permanent 
set. 


Successive 

permanent 

set. 


Kemarkft. 


Jneh. 
0. 
0. 


Jt^eh. 


Initial  load 


Elastic  limit. 


Tensile  strength. 


General  summary, 

TenHiio strength  per  sqaare inch  of  original  section pounds..    86,OU0 

Elaatic  limit  per  sqaare  inch  of  original  section do. . .    46,  000 

Elongation  per  inch  after  rupture . . . . ; inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Keduction  in  diameter  at  point  of  rupture do. . .        .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64. 6 

Position  of  rapture 1"  4  Itom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotiona ".13,  ".39*,  ".18 


10-inch  steel  b.  l.  rifles. 
Tube. 
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.  Marks,  i^,a 
Diameter,  ".564. 
Sectional  area,  .25  square  inch 
Gauged  length,  3''. 


No.  5533. 


Applied  loads. 

Elongation 
l>er  inch. 

1 

Inch. 
0. 
. 000133 
. 000333 
.000700 
.001033 
.001200 
.001367 
. 001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
. 001733 
.  001933 
.002567 
.  003733 
.005333 
.007000 

Siicceaaive 
,  elongation 
1    periuch. 

Inch. 
0. 

. 000133 
. 0002UU 
. 000367 
.000333 
.000167 
.000167 

Permanent 
set. 

i 

Successive 

permanent 

set. 

Remarks. 

'    Total. 

PouThds. 

5!50 

1,250 

2,500 

5.000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.760 

Per  square 
iucu. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
88.920 

Inch. 
1    0. 
0. 

Inch. 
0. 

Initial  load. 



Elastic  limit. 
Tensile  strength. 

0. 

.000066 
.000067 
.000067 
. 000033 
.000033 
.  OU0034 
.  000033 
.000033 
.000200 
.000634 
.001166 
.001600 
. 001667 

«• 

1 

1 

13,000 

13,2,')0 

1 

13.500 

1 

22, 230 





General  summary. 

?ril^'?*M*'?"^^ per «qn»re  inch  of  original  section pounds..    88.920 

5H'<' W'nit per i^aare Inch  of  originaf section r!^..do...    49  OM 

fK*?«"P«rii)ch  after  rapture....  ..  inch..      .2387 

SiS^.^f'^'^.P^rlnch  under  strain  at  elastic  limit do...  .001733 

^ucUon  in  diameter  at  point  of  rupture......        do...       .184 

«Banction  in  area  after  rapture,  per  cent  of  original  section 64.6 

rSiiP^^J'npture at  middle  of  stem 

**«ngationoflnclia©ctiona ".15,  ".43*,  ".13 
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10-INCH    STEEL   B.   L.    EIFLES. 


Jacket  No.  20. 


Marks,  1?T.5'' 
Diameter,  ''.564. 
Sectional  area,  .25. 
Giinged  length,  3". 


No.  5386. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,  500 
5,000 
7,500 
8,  750 
10, 000 
10.  250 
10,500 
10,  750 
11.000 
11.250 
11.500 
11,750 
20,060 


Per  square 


er  squj 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20, 000 
30,  000 
35,  000 
40,000 
41.000 
42,000 
43, 000 
44,  000 
45. 000 
46. 000 
47,000 
80,240 


I 

wi^-„„+i««  I  Successive 
;^«r?nJ]?      elongation 


Inch. 
0. 

. 000067 
. 000300 
. 000033 
. 000967 
.001167 
. 001307 
.001400 
.002967 
. 003567 
.004667 
. 005767 
.007000 
. 007833 
.1667 


Inch. 

0. 
.  C>00067 
.  0002:W 
. 000333 

s . 000334 
.  000200 
.000200 
.  000033 
.  001567 
.  000600 
.001100 
.  001100 
. 001233 
.000833 
.  158867 


T>»,.mn*iAn*  I  bUCCCSSive 

l-'ormanent  ,»^..,„„„^„i 
.  permanent 

*®^-        I        set.        i 


Hemarks. 


Inch.              Inch. 
0.                10.  Initialload. 

0.  ! 

6" !!!!!i!ii!!!| 

, Elastic  limit. 

.001400    I      .001400    , 

Tensile  strength. 


General  summary. 

Tensile stren/jth  per  square  inch  of  original  section  pounds..    80,240 

Ela.stic  limit  per  square  inch  of  original  section do. . .    41, 000 

Elongation  per  incii  after  rupture inch . .       .  2700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Kednction  in  diameter  at  point  of  rupture do. . .        .  ^1 

Kednction  in  area  after  rupture,  per  cent  of  original  section 59. 3 

Position  of  rupture 1". 35  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".40*,  "26 


10-inch  steel  b.  l.  rifles. 
Jacket  No.  20. 
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Marks,  S?.V 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5387. 


AppUed  loads. 

Elongation 
per  Inch. 

SaoceaeiTe 
elonK»tiou 
per  inch. 

Permanent 
set. 

SnccesftiTo 

Remarks. 

Total. 

Per  sa  nare 
inch. 

permanent 
set. 

Poundt. 

250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10.750 
11,000 
11,250 
11,500 
11.750 
12,000 
12.250 
12,500 

12,750 

13,000 
13,250 
13,500 
13,760 
14.000 
22,120 

Poundi. 
1.000 
5.000 
10,000 
20,000 
30.000 
85,000 
40.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 

51,000 

52,000 
63,000 
54,000 
55,000 
56,000 
88,480 

Ineh. 
0. 

.000133 
.000333 
.000667 
.001000 
.001200 
.001333 
.001367 
.001400 
.001483 
.001467 
.001500 
.001533 
.001600 
.00163C 
.001667 
/    .001783 
1    .003267 
.005000 
.006000 
.007200 
.008167 
.009500 
.1400 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000083 
.000067 

.000034 
.000066 
.001534 
.001733 
.001000 
.001200 
.000967 
.001333 
.1305 

Ineh. 

0.     . 
0. 

Ineh, 
0. 

InlUalload. 
Elastic  limit. 

0. 

0. 

Tensile  strength. 

General  summary. 

TcosilastreD^h  per  square  inch  of  original  section pounds..    88,480 

Elastic  limit  per  square  inch  of  originiQ  section do...    51,000 

Eloogatioo  per  incn  after  raptare inch...      .2038 

^BIoQgation  per  iDch  under  strain  at  elastic  limit do...    001733 

Bad  oction  in  diameter  at  pointof  rapture do...       .144 

^•duetlonio  area  after  rapture,  per  oentof  original  section 44.6 

Posiiion  of  rnptnre 1".4  from  neck 

Chancter  of  broken  surface »ilky 

a«ng»teiof  Inchfleottons ''.11,"84*.  ".1« 
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10-INCH    STEEL   B.   L.   RIFLES. 


Jacket. 


Marks,  ^^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5393. 


Applied  lunds. 


Total. 


Per  square 
incn. 


Pounds.  ! 
250 

1,250    I 

2,500 

6,  OUO 

7,600 

8.750 
10, 000 
10,  500 
10,750 
11.000 
11,250 
11, 500 
11.750 
12,000 
12, 260 

12,  500 
12,750 
13, 000 
13.250 

13,  ."iOO 
13. 750 
U,  000 

14,  250 
14.500 
21.590 


Pottndt 
1,UOO 
6,000 
10,000 
20,  000 
80,000 
35,  000 
40,000 
42.000 
43,000 
44,000 
45.000 
46, 000 

47,  000 

48.  OUO 
40,000 
50, 000 
51,000 
52. 000 

53.  000 

54.  000 

55.  000 
56, 000 
57,000 
58,  000 
08.  360 


Elongation 
per  inch. 


Inch, 
0. 
.000100 
.000300 
.000633 
. 000967 
.001100 
.001267 
.  001333 
. 001367 
.001400 
. 001433 
.  001467 
.001500 
. 001567 
.001600 
.  001633 
.001667 
.001700 
.00173;{ 
.0021  (to 
. 00J9G7 
.  OlKJT.n 
. 004833 
. 005667 
.1300 


Successive 
elongation 
per Inch. 


Permanent 


Inch, 
0. 

.OOOldO 
.000200 

. 000333 
. 000334 
.  000133 
. 000167 
. 000006 
.000034 
.  000033 
. 000033 
.000034 
.  000033 
.  000067 
.000033 
.000033 
.  00"0:J4 
.0OOU33 
.  00(  0.33 
. 000367 
.  0O0HG7 
.  00U766 
.001100 
.000834 
. 121333 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


.;  Tensile  strength. 


(ieneral  summary. 

Tensile  strength  per  square  inch  of  oriKinal  section pounds . .    98, 360 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elougution  i)er  inch  after  rupt ure inch. .      .  2067 

Elou^'ation  per  inch  under  strain  at  elast ic  1  imit do. . .  .  001733 

Keduction  in  dianietor  at  point  of  rupture do...        .114 

lied nctiou  in  area  aft«>r  rupture,  per  cent  of  original  section 36. 4 

Posit  ion  of  rupture 1".66  from  neck 

Character  of  broken  surface' silky,  in  part  containa  trace  of  granulation 

Elongation  of  inch  sections ".14,  ".33*,  ".15 


10-lNCH    STEEL    B.    L.    RIFLES. 
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Jacket. 


No.  5392. 


Marks,  5fA 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads.       1  , 

_  '  Succf'ftaive'  Successive' 

1  lElon^ntioii    elongation   rermanent  permanent 

Per  squarej  P®^  lucn.        p^r  inch,  i        '^^^-  set. 

inch.       I  I  '  ' 


Keniarks. 


Total. 


Pounds. 

Pounds. 

Inch. 

Inch. 

250 

1,  000 

0. 

0. 

1.250 

5.000 

.000100 

. 000100 

2,500 

10,000 

. 000300 

.  000200 

5,000 

20,000 

. 000633 

.  000.333 

7,500 

30, 1)00 

.000967 

. 000334 

8,750 

35.  000 

.001133 

.000166 

10.000 

40.  000 

.001300 

.000167 

10,500 

42,000 

.001367 

.  (K)0067 

10, 750 

43,000 

.001400 

.  000033 

11,000 

44,000 

.  001433 

. 000033 

11.250 

45. 000 

. 001467 

. 000034 

11,500 

46,000 

.  001533 

. 000068 

11,  750 

47,  000 

.  001567 

.  000034 

12.000 

48.000 

.001633 

.  000066 

12,250 

49. dOO 

.001067 

. 000034 

12,500 

50.000 

.  001700 

. 000033 

12,750 

51.  000 

.  00173;^ 

. 000033 

13,000 

52,000 

.  001767 

.  000034 

13,250 

53,000 

.001800 

.  00(1033 

13,500 

64,  000 

.002100 

. 000300 

13,  750 

55.  000 

.  003000 

. 000900 

14,000 

56,  000 

.004167 

.001167 

14,250    , 

57.000 

.00.-)167 

.001000 

14.500    1 

58,000 

.  006167 

.  001000 

24.480    ! 

97.920 

Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  Btrength. 


General  summary. 

Tenwle  strength  per  soimre  inch  of  original  bortlon pounds . 

Kja«ticliniit  per  flonare  inch  of  original  section -do 

J;  ongation  per  inch  aft«r  rupture......  ■---:.■--.: i"ch. 

Wonffation/,erinch  under  Htrain  at  elastic  limit do.. 

jjeductioniidianieteratpointof  rupture         ....  do.. 

v..A,.^*i  »^i.iunifi         I  --'^*  "'^  "nginal  section 


97,  920 

53,000 

.1000 

.  OOlbOO 

.034 

11.6 

.25  from  neck 


K;'dL.otion  in  area  a/U>r  rupt«re.  per  cent  of  origin 

Character  ofb    k^f '  '©urfiiie-  -  -'•'-'- granular,  radiating  from  a  flaky  8j)Ot  at  the  circumference 

-Elongation of  i^cirsectioui*.'. ".12',  ".11,  ".U7 
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10-INCH   STEEL   B.    L.    RIFLES. 

Jacket. 


Marks,  B«?J5» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5407. 


Applied  loads.       i 

Per  square  |   *^  per  inch. 


Total 


incn. 


Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 

10,  750 
11,000 
11,250 
11,500 

11,  750 
12,000 
12.250 
12,500 

12,  750 
13,000 
13,250 
13,500 
18,  750 
14,000 
U,250 
24, 640 


Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.0(K) 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61.000 
52,000 
63,000 
54,000 
55,000 
56,000 
67.000 
98. 660 


Inch. 
0. 

.000133 
. 000333 
.000700 
. 001033 
.001233 
.001400 
.001467 
.001500 
.  0015:t3 
. 001567 
.001600 
. 001633 
.001667 
.001700 
.001733 
. 001767 
.  001833 
.  002133 
.003333 
.005000 
.005833 
.006833 
.1400 


Permanent 
set. 


Inch. 
0. 

.000133 
.000200 
.000367 
. 000333 
.000200 
.000167 
.000067 
.000033 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000300 
.001200 
.001667 


Successive ' 

permanent 

set. 


Remarks. 


Inch. 


Inch. 


Initial  load. 


.000033 

.000033 

.000033 

0. 

Elaatio  limit. 


.001000    ' I 

.133167     1 Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    98,500 

Elastic  limit  ])er  square  inch  of  orlginalsection do...    52,000 

Elongation  per  inch  after  rupture inch . .      .  1933 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Reduction  in  diameter  at  pointof  rupture do...       .134 

Reduction  in  area aft«r  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1" .16  from  neck 

Character  of  broken  surface dull,  silky 

ElQug»tiouofinchaecUon ".12,  ".19,".^* 


10-INCH  8TBEL  B.  L.  BIFLB& 

Jacket. 
No.  5406. 
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Marks,  SrfA 

Diameter,  ''.504. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  3''. 


AFpUcdiMids. 

per&oh. 

SvooeMive 
eloDsatioii 
per&eh. 

PerauuMBt 
Mi. 

SnceeMlTe 

Mt. 

Bonarks. 

TotaL 

FerMoare 

rounds, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

18,000 

13,250 

18,500 

18,750 

14,000 

14,260 

14,500 

24,510 

PMmdt, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
48.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,600 
40,000 
60,000 
51,000 
62,000 
68,000 
54,000 
56.000 
56,000 
57,000 
58,000 
86,040 

JimA. 
0. 

.000100 
.000688 

.000667 
.001000 
.001167 
.001883 
.001400 
.001488 
.001467 
.001600 
.001688 
.001667 
.001688 
.001667 
.601700 
.001788 
.001767 
.001888 
.002000 
.008888 
.004000 
.006000 
006000 

.'idoo 

Inek, 
0. 

.000100 
.000288 

■000884 
!000883 
!  000167 
.000166 
.000067 
.000033 
.000034 
.000083 
.000033 

000034 
!000066 
.000034 
.000088 
.000083 
.000084 

000066 
;  000167 
.000838 
.001167 
.001000 
.001000 
.1240 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 
TensflestMngth. 

0. 

0. 

General  eummary, 

Teadla  Atran^h  Der  aqnaare  Ineli  of  original  Motion pomda..    86,040 

jSSSl^^SvwiTeinchiamighulMetiou do...    58,000 

IQonnllon  dmIiioIi after  rapture inoh..     .1800 

DanfflSSStooSnaderatrain  at  elaatio  limit do...  .001888 

WcSTlidiameteratpointofrnptaw...  .^^. do...       .164 

Wactlon  in  area  after  raptara.  per  cent  of  original  awstion l--.Vir'  ,  J5!l* 

Jjrtdonofniptiire....^ at  middle  of  atjm. 

2»«»««r  of  broken  aurfaeo ........^1^ 

Wwifatloii  of  inch  MCtiona ".  12. ".  88*, "» 

H.  Doc.  131^ 3 
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lO-mOH   STEEL   B.   L.   RIFLES. 


Jagkxt. 


Marks,  f'^.^ 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  6477. 


Applied  loada. 

perTnoh. 

SaooeMiTe 
perlnch. 

Permanent 

■et. 

SaooeaaiTe 

permanent 

aet. 

Kemarks. 

Total. 

Pers<^ajure 

Pounds, 
250 
1,250 
2,500 
5.000 
7,500 
8,760 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
21,190 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
84,760 

Ineh, 
0. 
.000183 

1000688 
.001000 
.001167 
.001400 
.001588 
.001667 
.002833 
.008738 
.004867 
.005700 

0. 

.000138 
.000167 
.000888 
.000367 
.000167 
.000238 
.000188 
.000134 
.001166 
.000800 
.001184 
.000888 

Inch. 
0. 
0. 

Jneh, 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000067 

.000067 

Oeneral  tummary, 

Tenaile  strength  per  square  inch  of  oriffinalaeetion pounds..    84,768 

Elaatio  limit  per  aaoare  inch  of  original  section do...    42^000 

Blongatlon  per  inch  after  rupture ineh..      ,2M0 

Elonxetlon  per  inch  under  strain  at  elastic  limit do...  .001583 

Redaction  in  diameter  at  point  of  rupture do...       .175 

Bednotfon  in  area  after  rupture,  per  cent  of  original  seetion 52. 2 

Position  of  rupture ".6  from  neck 

Character  of  broken  surfaoe ailkr 

lofinohseoUona... ".40*.  'MS,  'Ml 


10-ikch  steel  b.  l.  rifles. 
Jacket. 
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Marks,  ffi,\. 

Diameter,  ".565. 

Sectional  area,  3&  square  inch. 

Gauged  length,  3". 


No.  5476. 


Elonfatioii 
perlneh. 

Saco«MiT6 
elongatioii 
per  inch. 

Pemument 
set. 

SnooessiTe 
pennmiient 

set. 

Bemsrks. 

Totel. 

PerwmAn 

PfntndM, 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10,000 
10.500 
10,750 
U.000 
11.200 
11,500 
11.750 
12.000 
12,250 
12,500 
12,750 
13,000 
18,250 
13,500 
18,760 
14,000 
14,250 

23,  ro 

1,000 
5,000 
10,000 
20.000 
30,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48.000 
48.000 
50,000 
61.000 
52,000 
53,000 
54.000 
55.000 
56,000 
57.000 
93,060 

0. 

.000183 
.000838 

.000667 
.001000 
.001200 
.001367 
.001467 
.001500 
.001583 
.001567 
.001600 
.001638 
.001667 
.001788 
.001800 
.001883 
.001867 
.002200 
.004867 
.006767 
.006883 
.007800 

Inch, 
0. 
.000138 

'  000684 
;000883 
.000200 
.000167 
.000100 
000088 
.000088 
.000084 

!000038 
.000034 

000066 
!000067 
.000088 
.000034 
.000883 
.002667 

000000 
.001166 
.000667 

Inch, 
0. 
0. 

0. 

Initiftl  load. 

EUMtic  limit. 
Tensile  stiengtli. 

0. 

0. 



General  tummani. 

Tensile  •tmiffth  per  ioiisre  inch  of  original  section pounds..    08,080 

BlastiolimitpersqaMviaeli  of  originid section do...    52,000 

Btongstlon  per  inch  after  rapture inch..     .1067 

jBknigition  per  Inch  under  atnin  at  elastic  limit do...  .001867 

Bedootion  in  diameter  *t  point  of  rnptnre do...       .166 

Bedaotioninanaafttf  ravtore,  per  cent  of  original  seoUon 40.7 

Psdtl«mofrnpS^^T:r...:.^V at  middle  of  stem 

g«»2frof&okei';urface • silky 

•""'•'sWllin  ta  i^oh  ifHriilffll* --.»■....»»«..»......».....»..».■■■■..■■«..•...■«....»..»     "A*!    •*»«    •AA 
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10-INCH   8TEEL  B.   L.   RIFLES. 


Jaokbt. 


Marks,  2?.^. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5525. 


AppUed  loade. 

perLaoh. 

SaGO«Mive 

PerniAneDt 
wt. 

SncoeMive 
pemiAiient 

Mt. 

Remsrlu. 

1 

Total. 

Per  tqiiAre 
inch. 

PfKMMb. 

260 

1,250 

2,600 

6,000 

7,600 

8,760 

10,000 

10,600 

10,750 

11,000 

11,250 

11,600 

11.760 

12,000 

12,250 

12,600 

12,760 
18,000 
18,250 
18,600 
23,480 

PowMb. 
1.000 
6.000 
10,000 
20.000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
48,000 
47,000 
48,000 
40,000 

60,000 

61,000 
62,000 
68,000 
64,000 
08,020 

0. 

.000188 
.000888 

.000700 
.001087 
.001288 
.001438 
.001600 
.001688 
.001687 
.001800 
.001888 
.001887 
.001700 
.001787 
/    .001883 
\    .002000 
.002483 
.004888 
.006800 
.000887 
.1400 

Inch. 
0. 

.000183 
.000200 
.000387 
.000387 
.000180 
.000200 
.000087 
.000083 
.000084 
.000088 
.000088 
.000084 
.000088 
.000087 
.000086 
.000167 
.000483 
.002400 
.000787 
.001087 
.138883 

0. 
0. 

Inek. 
0. 

Initial  load. 

ElaaUo  limit. 
Tensile  strength. 

.000038 

.000088 

.000088 

0. 

1 

General  9ummary, 

Tensile  Btrengtii per  aqnare inch  of  oricinalseollon pounds..    08,920 

Slastie  limit  per  sanare  inch  of  orlglnM  section do...    40,000 

nongation  per  inon  after  mptars inch..      .2287 

Elongation  per  inch  nnder  strain  at  elaetie  limit do...  :001t87 

BedneUon  in  diameter  at  point  of  ruptnie do...       .144 

Sednotion  in  areaaftormptnre,  per  oent  of  original  section 44.8 

PoeiHon  of  mptare l".6e  fhwn  neck 

C?haraoter  of  broken  sarfaoe silky 

Elongation  of  inch  seotlona i ".16,  ".88*,  M7 


10-inch  8teel  b.  l.  bifle8. 
Jaokbt. 
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"  Marks,  S'i.\ 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


No.  5524. 


p«rlncb. 

SttooaMlTe 

aet. 

Inek, 
0. 
0. 

SuooeMiTe 

RemArks. 

ToUL 

P«r  Moare 

P&mnd§, 

980 

1.960 

9.500 

5,000 

7,600 

8,760 

10,000 

10,500 

10.750 

11.000 

11,950 

11.500 

11,750 

19,000 

19,950 

19,500 

19.750 
18,000 
18,960 
19,500 
99,910 

1,000 
5,000 
10.000 
98.000 
80,000 
85,000 
40,000 
49.000 
48,000 
44,000 
45,000 
48,000 
47,000 
48.000 
48,000 

50,000 

51,000 
59,000 

Slooo 

54,000 
81,708 

Inth. 
0. 

.000188 
000900 
.000500 
.000807 
.001087 
.001988 
.001967 
.001988 
.001400 
.001488 
.001407 
.001500 
.001588 
.801507 
r    .001800 

.008% 
.000788 
.007307 
.008888 

.1488 

Jneh. 
0. 

.000188 
.000007 

.000087 
.000900 
! 000188 
.000084 

.000007 
.000088 

000084 
I0OOO88 
.000088 

000084 
!00O988 
.000788 

;  008000 
000084 

!  184907 

0. 

Initial  iMMl. 

KlMtlo  limit. 
Tensitottrength. 

000088 

.000088 

.000088 

0. 

Goiioral  summary. 


Tenaile  otraa^  per  tquMn  inch  of  oriffiiud  aoetioii. 

BasttoUmitMrMVArainobof  orlgliuii MOttcm 

gtonfftioB  ptr  hkctk  after  ruptnre  . 


I  p0r  inch  under  strain  at  elaatlo  limit 

^..  fiidiaiDeter  at  point  of  roptore 

Seduetlan  la  mnm  after  raptua,  per  oent  of  original  Motion. 

Sp^ilioii  of  rapture 

S«i«tir  of  firokenaurflwe 

i  of  llH*^  Tf***tilffF** -.-.■■■.»•■»».■■.•...........' 


:?fr^::  5i;^ 

:::•-• *"^^.::.obiS 

:.do...     iM 

..    47.9 

Vr'V5litamiM£k 

ellkl 
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10-INCH   STEEL   B.   L.    RIFLES. 


TAB  VLATION  OF  TENSION  SPECIMENS  FROM  10-INCH  STEEL  B.  X.  RIFLES 
{STEMS  S"  LONG,  ",564  DIAMETER). 


No.  of 
tost. 


5870 


5380 
5381 
5382 
5301 
5300 
5460 

54es 

6475 
5474 

5470 
5478 
5530 
5584 
5533 
5886 
5387 
5303 
5802 


5407 
5406 
5477 
5476 
5625 
5524 


Position  in 
gun. 


Tube  No.  17... 


.....do 

Tube  Ho.  18.. 

.....do 

Tube 

do 

....do 

.....do 

do 

do 


do 

.....do 

do 

.....do 

.....do 

JaoketNo.20. 

.....do 

Jacket 

...•.do  .■■••.. 


..do. 
..do. 
..do. 
..do. 
..do. 
..do. 


liOoation 

ofipeci- 

mens. 


OntBide. 


..do.. 
..do.. 
....do.. 
....do.. 
Middle. 
....do., 
.do., 
.do., 
.do.. 


....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
Outside 
....do.. 
Middle. 
....do.. 


.do., 
.do., 
.do., 
.do., 
.do.. 


ElMtic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 
inch. 


Pmmds. 
45,000 


48.000 
44,000 
40,000 
47,000 
51.000 
48,000 
50,000 
45,000 
53,000 

45,000 
50,000 
44,000 
46,000 
40,000 
41,000 
51,000 
53,000 
53,000 


52,000 
53,000 
42,000 
52,000 
40.000 
40,000 


PoundM, 
70,560 

84,700 
86.720 
85,720 
80,640 
00,880 
87,440 
80.280 
84,280 
02,000 

85,160 
00,440 
80,640 
86,000 
88,020 
80,240 
88,480 
08,360 
07,020 


08,560 
08,040 
84.760 
03,080 
03.020 
01,760 


Slon- 
Son. 


Pr.eL 
4.3 

21.6 
21.3 
23.3 
22.7 
18.3 
24.0 
24.3 
23.7 
10.7 

23.3 
10.0 
21.8 
23.3 
23.7 
27.0 
20.3 
20.7 
10.0 


10.3 
10.0 
22.0 
10.7 
22.7 
21.3 


Con- 
trac- 
tion 
of 


Pr.et 
4.8 


40.7 
40.7 
49.7 
40.7 
47.2 
40.7 
52.2 
52.2 
36.4 

52.2 
44.6 
44.6 
54.6 
54.6 
50.8 
44.6 
36.4 
11.6 


41.0 
47.2 
52.2 
40.7 
44.6 
47.2 


Appearand 
Iractun 


Lice  of 
re. 


Granular,  radiating 
from  a  dull  spot  k 
the  circumference. 

Silky 

QO 

do 

do 

do 

.....do  ................ 

do 

do 

Silky,  60  percent ;  gran- 
ular, 40  per  cent. 

.«".^Jo-.:::-.::-.-.::::::: 

do 

do 

do 

do.... 

do 

Silky,  in  part  granular. 

Granular,  radiating 
from  spot  in  cir- 
cumference. 

DuU  silky 

.^!!':J.;::::::::::::::: 

do 

do 

do 


Bemarks. 


Breech  end. 


Muaale  end. 
Breech  end. 
MuBsle  end. 
Breech  end. 
Mnxsleend. 
Breech  end. 
Mnssle  end. 
Breeohend. 
Musaleend. 

Breech  end. 
Mussle  end. 

Do. 
Breech  end. 
Mussle  end. 
Breeoh  end. 
Mnzxle  end. 
Breech  end. 
Mnisle  end. 


Breeohend. 
Muxale  end. 
Breech  end. 
Mussle  end. 
Breech  eod. 
Mussle  end. 


12-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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la-mCH  STEXL  B.   L.   RIFLES. 

Tubs. 


41 


Marks,  J¥.^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Changed  length,  3''. 


No,  6397, 


^F^(*di«ftd. 

Blmtfutloa 
per  Inch. 

FfvnDaueut 

B«mark8. 

TelAl. 

Poimd*. 
260 
1,260 
2,608 

ft,  000 
7,600 
8,750 
10,000 
10,260 
10,500 
10,760 
11,0J0 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
24,080 

Po%md§. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
47.000 
48,000 
48,000 
50,000 
51,000 
88,820 

IfuA. 
0. 
.000087 

:000888 

.000887 
.001187 
.001887 
.001480 
.001488 
.001487 
.001888 
.001800 
.001888 
.001787 
.002088 
.002888 
.002888 
.008287 
.1888 

Intk, 
0. 

.000087 
.000288 
000888 
!000884 

.  000200 
.000088 
.000088 

'.000008 

.000087 

!  000184 
.000288 

ioooooo 

.800884 
.180038 

Inch, 
0. 
0. 

0. 

laitlal  loAd. 

ElMtio  limit 
Tensile  itrength. 

.000038 

.080088 



Omeral  iummmrp, 

TtaailettnDffthperodiUffOiiieliof  oricinAl  seotioii poimdo..    88,820 

KlietioliiDltMrMiiiAroinolioforigiiwrMotlon do...    48,000 

Wongition  per  inch  after  mptore inob..      .1808 

SloBfitioii  per  inch  under  stniii  M  elMtlo  limit <lo...  .001888 

Bedaotion in  diameter  fti  point  of  rapture ^^"-       *^^ 

Moetion  in  on* after  rapture,  per  eentef  original  eeotion i"\\ir^  "•* 

^Mtiflnof  rantare at  middle  of  stem 

<^lttracter  of  broken  anrteoe eilky,  interspened  with  grannlar  metal  at  the  eironrnferenoe 

iofinolieaotioB8 ".18.  ".81*,  ".18 
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12-IKCH   STEEL  B.   L.   RIFLEa 

Tube. 


Marks,  Sftfi 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  5396. 


AppUed  loads. 

permoh. 

SnooeMiTB 
elongation 
per  inch. 

Permanokt 
set. 

Sncoeaaive 
set. 

Kemarka. 

ToUl. 

Peraqaare 
inon. 

Pounds. 
260 
1,260 
2,500 
6,000 
7,600 
8,760 
10,000 
10,260 
10,600 
10,760 
11.000 
11,260 
11.600 
11,760 
12,000 
12.260 
12,600 
12,760 
18,000 
13,260 
18,600 
18,760 
14,000 
24,180 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
82,000 
58,000 
64,000 
86,000 
66,000 
96,790 

Inch. 
0. 
.000067 

.000800 
.000633 
.000067 
.001100 
.001800 
.001338 
.001367 
.001867 
.001460 
.001488 
.001467 
.001683 
.001600 
.001688 
.001667 
.001700 
.002000 
.002867 
.008067 
.008700 
.064667 
.1200 

Inch, 
0. 
.000067 

.000283 
.000888 
.000384 

Inch. 
0. 
0. 

Inch. 

Initial  load. 
Elaatie  limit 

.000133 

0. 

.  000200    '    A 

.000033 

.000084 
0. 

.000068 
000038 
.000084 
.000066 
.000067 
.000088 
!o00084 

ioooaoo 

.000867 
.000700 
.000683 
.000967 

.116383 

General  summary. 


Taaiito  ttmigtk  per  tqnin  ineh  of  orisinal  aectlon . 


•pomida. 


Xlaatio  limit  per  aonare  inch  of  original  section do. 

Elongation  per  ineu  after  mptore. , 


96.710 
61,000 

.1488 

I  per  inch  under  strain  at  elaatlc  limit do...  .001700 

Rednotion  in  diameter  at  point  of  rapture do...       .064 

Bednetlon  in  area  after  rnptore,  per  cent  of  original  section 21.4 

Position  of  raptore ".96fttNnneok 

Character  of  hioken  surface granular,  radiating  Aram  a  dull,  flaky  spot  at  the  circumference. 

Opened  a  crack  in  the  stem  near  the  place  of  rupture. 
Elongation  of  inch  sections ".18*,  ".14,  'Ml 


12-IKCH   STEEL  B.    L.   BIFLES. 
TUBB. 
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Marks,  S?,ik 

Diameter,  ''.Se4. 

Sectional  sr^^b,  ^5  square  inch. 

Ganged  \eii8:tli,  3''. 


No.  5509. 


AppUed  loa48.         i 

perlnch. 

Sucoessive 
eloBgaticn 
perlnch. 

P«rmui€iBt 

Mt. 

SaooeMlve 
peniiMieiit 

Mt. 

Total. 

Per  aqnare 
inob. 

Bemarks. 

1 

Pounds. 
250 
1,250 
3,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,600 
12,710 
13,000 
23,120 

Pounds, 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,00O 
41,000 
42,000 
48,000 
44,000 
45,000 
40.00O 
47,000 
48.00O 
40,OOO 
50,O0O 
51,000 
52,000 
82,480 

Inch. 
0. 

.000138 
.000887 
.000733 
.001100 
.001287 
.001487 
.001588 
.001587 
.001800 
.001887 
.001700 
.001887 
.002087 
.002883 

.008887 
.004838 
.005383 
.1400 

Inch. 
0. 

.000133 
.000284 
.000888 
.000387 
.000187 
.000200 
.000086 
.000084 
.000083 
.000087 
.000038 
.000187 
.000200 
.000688 
.000887 
.000687 
.000486 
.001000 
.134867 

IfUk. 

0. 
0. 

Ineh. 
0. 

Initial  loftd. 
ElMtio  limit. 

0. 
.000033 
.000088 



'"'000033" 
0. 

Tensile  8tr«:ngth. 

General  $ummary. 


Tenaile  strength  per  aqvAre  inch  of  original  Motion Ijonndi..    ^^^ 

Blaaticlindtpers^iavelnehoforiginaraeotion ..do...    45,000 

gongation per  Inch  alter  ruptow inch..      .IW 

Elongation  per  inolnuttderatraia  at  elaatio  limit Jo-  '^\^ 

Sednettonindijuneter  Atpointorniptiire *•-••       k^J 

Bwhietionin  are*  after  mptiire,jpercentnm of  original  aeotlon ,Vii'#wwnMk 

??«tion  of  ruptare  ----. V         i*""*l!2S*^ 

CharaeteE  of  broken  enrflafie. granular,  60  percent;  allky,  50  per  oent;  *»w«rtf ,?"?»! 

Mongationof  inch  eectioDa .T "•"»    •**•    '^ 
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13-INCH   STEEL   B.   L.   BIFLES. 


Tube. 


Marks,  SJ^\- 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  5608. 


Applied  loads. 

perlncb. 

SnooeMlre 
elmigatioii 
perlnoh. 

PermaneDt 
set. 

SaooesslTe 

pernuoieiit 

set. 

Bemarks. 

Total. 

PerMoare 
inck. 

Pound*. 

250 
1,260 
2.500 
5,000 
7;500 

8,750 
9,000 
9,260 
9,500 
9,750 
10,000 
10,260 
10,600 
10,750 
11,000 
11,260 
11,600 
11,750 
12,000 
12,260 
12,500 
22,380 

Pound*. 
1.000 
6,000 
10,000 
90,000 
80,000 

86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
89,520 

Inch. 
0. 

.000188 
.000883 

.000760 
.001063 

.001888 
.001488 
.001500 
.001567 
.001683 
.001788 
.001960 
.002063 
.002260 
.002867 

!00I667 
.006288 
.006000 
.006667 
.007588 
.1600 

Inch. 
0. 

.000188 
.000266 
.000867 
.000688 

.000600 
.000100 
000067 
;000067 
.000066 
.000160 
.000167 
.000188 
.006167 
.000167 
.066683 
.001767 
.000566 
.000767 
.000667 

:  152467 

Inch. 
0. 

Ineh. 
0. 

Initial  loftd. 

SlasUo    limit    below 
86.000.  .pounds    per 
square  moh. 

Tensile  strength. 





General  summary. 

ToDiUe  strength  per  square  inch  of  original  section poonds..    89,520 

Xlastlc  limit  per  sonaielnoh  of  otiginalseotion below  85,000  pounds  per  sqvaro  Inch 

Blongation  per  Inon  after  roptore ....Inch..     .2867 

BedvetlonlndiaBieCeratpemtofniptnrs do...       .144 

fiednolion  In  area  after  raptore,  percent  of  original  section 44.6 

Pooltioa  of  rapture at  middle  of  stem 

Oharaoter  of  broken  snrfaoe silky 

Elongation  of  Inch  sootkms ".17,  ".86*,  ".18 


Marks,  Jfy 
Diameter, 


'?% 


la-INCH    STEEL  B.   L.   RIFLES. 

Jacket. 
-So.  5395. 
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qf^ged  Jen^^.^  sqciare  inch. 


elongAtioii 
perlnch. 


IiUK. 


.000268 


.000200 
.000107 
.000083 
.000083 
.000067 


.000067 
.000033 
.000067 
.002467 
.000883 
.000433 
.000634 
.000600 
.133888 


PermaQeiit 

Mt. 


Inoh. 


SnooessiTe 

permanent 

■et. 


Inch. 


BemarkB. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  §ummary, 

AsB.<sl&  of  original  aeotion ponnda...  96^860 

i^  o-C  originaTsectioii do...    48,000 

%mx>'t^'VBre : Inoh..      .2000 

»^r«Kiii  at  elastio  limit do 001700 

^l.-xm't>  of  rapture do...       .114 

i-fc-cBX^e,  percent  of  original  s^tion 36.4 

-- ' l".5ft  from  neck 

- silky,  in  part  interspersed  with  granular  metal 

...... .......•.,.,,.,.,.,.,,,.,,., ,.,••••!•••. .■».•••...••     .Uf  ".31*,  ".15 
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Marks,  g^fi 

Diameter,  ^'.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


12-IKCH   STEEL   B.   L.   RIFLES. 

Jacket. 
No.  5394. 


AppUed  loads. 

Elonsation 
per  mob. 

SncooMive 

Sacc«iMive 

Total. 

PerMiure 
inck. 

perlnch.           •^• 

permuieiit 

Mt. 

Renwrks. 

P9un<U. 

250 

1,250 

2,500 

6,000 

7.500 

8.750 

10,000 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,760 

13,000 

23.000 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
48,000 
44,000 
45,000 
48.000 
47,000 
4ff,000 
49,000 
60,000 
61,000 
62,000 
06,840 

Jnek, 

0. 

.000100 
.000388 

.000887 
.001000 
.001200 
.001887 
.001400 
.001488 
.001600 
.001588 
.001800 
.001888 
.002183 
.002887 
.004887 
.006888 
.005083 
.1888 

Inch.            Inch. 
0.               ,    0. 
.  000100    1    0. 

Inch. 
0. 

Initial  loMi. 

.000233 
.000884 
.000888 
.000200 
.000167 

!000088 
.000087 



0. 

0. 

ElMtic  limit. 
TensUe  strength. 

000038 

iooooe? 

.000088 
.000500 

.000534 
.002000 

.000886 
.000800 
.127387 

1 

General  eummary. 

Tensile  strmgth  per  sqiiAreineli  of oricinal  section poonds..    95,840 

ElMtio  limit  per  sqoftre  inch  of  origtaudseotion do...    47,000 

Elongation  per  incn  after  mptoxe inch..      .2088 

Elongation  per  inch  nnder  strain  at  elastio  limit do...  .001833 

Beduotion  in  diameter  at  point  of  mptnre do...       .144 

Redaction  in  area  after  mptnre,  per  cent  of  original  section 44.6 

Position  of  rapture at  middle  of  stem 

Character  of  broken  mnrtnoe silky 

Elongation  of  inch  sections ".13,  ":38*,  ".15 


12-INCH   STEEL   B.   L.   BIFLE8. 

Jacket  No.  10. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Ganged  length,  3". 


No.  5506. 


AppUed  loads. 

perlneh. 

SnooOHive 
okmgation 
perlneh. 

Peniuuieiit 
set. 

SuooessiTe 

permaaent 

set. 

Bemarks. 

Total. 

Per  Moare 

iBOlL 

Pottfub. 

250 

1,280 

2,600 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12.7«f 

18.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

23,840 

Povtndi. 
1,000 
5,000 
10,000 
20,000 
90,000 
36,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
67,000 
68.000 
05,860 

Inch. 
0. 

.000100 
.000888 
.000700 
.001083 
.001200 
.001400 
.001483 
.001600 
.001583 
.001567 
.001600 
.001683 
.001667 
.001700 
.001738 
.001800 
.001867 
.001038 
.002388 
.008367 
.004838 
.006167 
.006800 
.1388 

Inch. 
0. 

.000100 
.000233 
.000367 
.000383 
.000167 
.000200 
.000083 
.000067 
.000033 
000084. 
.000038 
.000033 
.000034 
.000083 
.000083 
.000067 
.000067 
.000066 
.000400 
.001084 
.001466 
.001.^34 
.000633 
.1265 

Inch. 
0. 
0. 

IfUik. 

0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Tensile  strength. 

General  eummary. 

TtauHe  strength  per  Miiiare  ineh  of  oricinal  seotion ponnds..    06,860 

jBbMtic  limit  per  Mnam  inch  of  inlglnal  section do...    58,000 

Bonniion  per  iaon  after  mptiire inch..       1967 

JSIooStion  per  inch  under  tamin  at  alaatio  limit do...  .001938 

BednetionindiaiDeteratpoiBtof  mptnre do...       .124 

Bfldaotion  in  are*  •'^•r  rapture,  percent  of  original  section 89.2 

pStion  of  mptnre 1".28  from  neck 

rhArartAr  of  broken  enrfkoe granular,  50  per  cent:  silky,  60  per  cent 

^^JS^notiniUksecthuM "i8,".^,".ll 
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12-INCH  BTEEL  B.   L.   RIFLB8. 


Jaokbt  No.  10. 


Marks,  ^V a- 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3''. 


No,  5507. 


Applied  l<Md«. 

perbiob. 

Snooenive 

PermAiiont 

Mt. 

Snooessive 
permanoit 

Mt. 

Bemarka. 

ToUL 

Persquare 

Pounds. 
250 
1,260 
2,500 
5,000 
7,600 
8,750 
10.000 
10,500 
10,750 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,760 
13,000 
13,250 
13,500 
18,760 
14,000 
14,260 
14,600 
23,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
68,000 
64,000 
55,000 
56,000 
67,000 
58,000 
06,620 

Inch. 
0, 

.000188 
.000888 
.000700 
.001038 
.001283 
.001400 
.001467 
.001600 
.001588 
.001507 
.001000 
.001688 
.001067 
.001700 
.001788 
.001707 
.001888 
.001000 
.002000 
.002288 
.002438 
.004000 
.006000 
.1833 

Inch. 
0. 

.000138 
.000200 
.000367 

1000200 
.000167 
.000067 
.000088 
.000088 
.000084 
.000038 
.000083 
.000034 
.000038 
.000083 
.000034 
.000066 
.000067 
.000100 
.000238 
.000200 
.001567 
.002000 
.1273 

JfuA. 
0. 
0. 

Inch. 
0. 

Iiiitiall<Md. 

ElMtio  limit 
Tensile  strength. 

.000083 

.000088 

.000088 

0. 

• 

General  eummary. 

Tensile  strength  per  sqvsTO  inch  of  originsl  seotion peondn..    96,620 

Xlastie  limit  per  square  inch  of  orlginifl  seotlon do...    68JM0 

Xlongation  per  inch  after  rapture ineh..     .2867 

Bongation  per  inch  aoder  steain  at  elastic  limit do...  .001900 

Badnction  in  diameter  at  point  of  mptnre do...       .164 

Badnctioii  in  area  after  rapture,  peroentof  original  section 49.7 

Poaitlon  of  rupture .: r'.67ftomneok 

Character  of  broken  snifaoe silkr 

Elongation  of  inch  sections ".15, "  J8*,  ".U 


12-INCH   STEEL   B.    L.    RIFLES. 
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^B  VLATION  OF  TENSION  SPECIMENS  FROM  IS^INCH  STEEL  B.  X.  RIFLES 
(STEMS  S"  LONG,  ",564  DIAMETER). 


Breeoh  end. 


58W  ! do  , 

^  J-cketKo;i6:'oa?£d;: 

"^  d«  '       .do... 


M.6 
30.4 

J7,OOol    96,840     20.8  '  44.0 
63,000      05,360  j  10.7  \  30.2 

53,000 


05,520  I  23.7     40.7 


Silky,  intenpened 
wftn  xnuialur  metal 
at  circumference. 

GmnnlftT,  radiating 
trova.  dull  flaky  spot 
at  circumference. 

Granular  60  per  cent, 
silky  50  per  cent. 

Silky 

Silky,      interspersed 

with  granular  metal. 

Silky 

Granular  50  per  cent, 

silky  60  per  cent. 
Silky 


Muzsle  end. 

Breech  end. 

Muszle  end. 
Breech  end. 

MuBsle  end. 
Breeoh  end. 

Muxzle  end. 


B.  Doc.  131 4 


RIFLE-BARREL  STEEL  .30  CALIBER. 
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BIFLE-BARBEL   STEEL,  .30  CALIBEB. 
BB88B1CEB  STEEL. 


53 


Marks,  44. 

Biameter,  ^''.664. 

Sectional  a.r^a,  .25  square  inch 


^o.  6385. 


Applied  loads. 

ToUl. 
Pouadg. 

1  Per  Rqnare 
inch. 

Pounds. 

250 

1.000 

1,260 

5,000 

2,500 

10,000 

5,000 

20,000 

7,500 

SO.  000 

JO.OOO 

40,  000     . 

12,500 

SO,  000 

13.500 

54.000 

13.750 

55.000 

14,000 

56.000 

14,260 

57.000 

14,500 

58.  OOO 

14.750 

5e.  000 

15.000 

60,000 

15.250 

61.000 

15,500 

62,000     .' 

15,750 

63.000 

16,000 

64.O00 

16,250 

66.000     j 

15.000 

0(>,  OOO     ' 

15,250 

61,000     1 

15,500 

62,000 

15,750 

63,000 

16,000 

04,000     , 

16,250 

66,000     I 

16,500 

66,000     1 

17,000 

68,000 

17,500 

70,000 

18,000 

72,000 

19,000 

76.000 

20,000 

8O.0OO 

21,000 

84,000 

82,000 

88,000 

23,000 

92,  OOO 

^.000 

06.000 

25.000 

100,000 

26,000 

104,000 

27,000 

108,000 

27,720 

110.880 

ElonsatioE 
per  Inch. 

■  Itt  ^-^r-  '^^^ 

B«m»rk8. 

Ineh. 
0. 
.000100 

Inch. 
0. 

.000100 
.000200 

,       Itieh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

.000300 

.000633 

.000333 
.000334 
.000366 
.000300 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

.000067 

.001333 
. 001833 

0. 

.  001767 

.001800 

.001867 

.001900 

.001033 

.001967 

.002000 

.002033 

.002067 

.002133 

.000066 
.000067 

.002200 

.000033 

.002100 
.001000 
.003334 
.000500 
.000566 
.000400 
.000700 
.001334 
.001500 
.001666 
.003334 
.003000 
.004000 
.006000 
.003766 
.006684 
.007«33 
.0143 

.004333 

.005333 

.008667    ' 

Tensile  atrengtb. 

.009167 

.009783 

.  010133 

.010833 

.  012167 

. 013667 

.015338 

.018667 

.021667 

.025667 

.030667 

.034483 

.041067 

.0633 

.0767 

.0134 
.0500        1 

.1267 

1 

General  summary, 

^K.ffiS^''-'«5»j^«'S?"!f.:::::::::::::::::::::::::::::::::?'^^ 
'^AS^'^/'toSr^^SSSSf:::: ::::::::::::::":::: :::....  fln.«r»ai«  with  .iikj^s«t.r 
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BIFLE-BABBEIi  STEEL,  .80  CALIBER. 


OBUOIBLE  8TBSL. 


li^o.  5383. 


Marks,  43. 

Diameter,  "M4t. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loAds. 

per  inch. 

SncoeMire 
elongmtion 
perlnoL. 

Penoanent 

set. 

Saooeeeire 
permanent 

set. 

Bemarka. 

Tot«l. 

Persanare 

PimndM. 
250 
1,250 
2,500 
6,000 
7.600 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.600 
11,760 
12.000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,600 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 

Pound*. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
62,000 
54,000 
66,000 
.     68.000 
^    60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 

Inch. 
0. 
.000100 

;000967 
.001300 
.001833 
.001367 
.001400 
.001738 
.001933 
.002188 
.003400 
.002733 
.008067 
.003600 
.004833 
.006467 
.007838 
.012333 
.013267 

Inch. 
0. 

.000100 
.000200 
!000883 
.000884 
.000883 
000083 
.000034 

i000388 
.000200 
.000200 
.000267 
.000833 
.000384 
.000588 
.000733 
.001184 
.001866 
.005000 

OOAOIU 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tenaile  strength. 

0. 

.  014667          . 001400 

.016000 

.017983 

.019400 

.021667 

.023383 

.025667 

.028167 

.081333 

.034000 

.037333 

.042000 

.0500 

.0667 

.0667 

.0867 

.001883 

.001933 

.001467 

.002267 

.001666 

.002334 

.002500 

.003166 

.002667 

.003333 

.004667 

.0080 

.0067 

.0100 

.0200 

General  eummary. 

Tensile  •trength  per  square  inoh  of  original  aeetion pounds..    92,000 

Elaatio  limit  per  square  inch  of  original  section do...    43,000 

Blongation  per  inon  after  rupta re inch..      .1900 

Elongation  per  inch  under  strain  at  elAstio  limit do...  .001400 

Kednction  in  diameter  at  point  of  rapture do...       .234 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 66.0 

PoHition  of  rupture * 1".27  fhmi  neck 

Character  of  broken  surface.^ k» ^ ^ fine,  silky;  cup  shaped 

Elongation  of  lachsectiona ".04,  ".16,  ".37* 


HIFLE-IBABBEL   STEEL,  .80  CALIBER. 
CBVCIBLE  8TBBL. 
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Diameter,  ^^  • 

Sectional  a^^^^ 

Gauged /ea^^,  .^^  sqnare  inch. 


I>TJPLIOATB  OP  No.  6383. 

Ko.  53d8. 


::^ioa 


ooo 

^^,  ooo 

^i:  ooo 

^J,  ooo 
^>/*  ooo 
^^'1    ooo 

-^^i*  ooo 
^f,   ooo 

^^*L  ooo 
^^«oo 

ft      -%-  ^^*>** 


o. 

.  OOOIOO 
.  000300 

•  000033 

«  ooooer 

.  001333 
.  001807 
.  001400 
.  001438 

.   001500 

•  001567 

.   O016S8 

_   OOlMT 

^   O0lB«7 

^   04)2000 

_  0022*7 

^   002600 

.   002607 

.  4J03023 

_   003500 

.  004300 

,  O05200 

_  OOdOB7 

.  007000 

_  OOSlOO 

^  009000 

_  0 1 1697 

.  Ot3333 
,  014600 

,  oifiooa 

,  €17500 
^  019007 

.«:>ooc7 


SiKMMMire 
elongation 
perlnch. 


.0247^7 
.  027000 
-0»167 

.  031 Soo 

-0400 

.05.13 

-0O07 

1133 


Inch. 
0. 

.000100 
.000300 
.000388 
.000334 
.000300 
.000034 
.000038 
.000033 
.000007 
.000067 
.000006 
.000034 
.000200 
.000133 
.000267 
.000383 
.000267 
.000166 
.000467 
.000800 
.000900 
.000867 
.000933 
.001100 
.001400 
.  001138 
.001334 
.001366 
.001267 
.001400 
.001500 
.001567 
.001900 
.001866 
.001934 


Pennanent 


Inch. 
0. 
0. 


SacooMive 

permanent 

set. 


Inch, 


.000467 


.000467 


.002167 

.002633 

.002533 

.005667 

.0067 

.0066 

.0134 

.0466 


Bemarka. 


Initial  load. 


Elaatio  lindt. 


Tensile  strength. 


General  Bummary, 


.  «.pr  A<iTiare  foeh  of  original  section • .ponnds..  106,720 

AgJ^LiuAT^  4^^^!^ ^forigliiar section do...    47,000 

p^rri      _ ^^^^ inch..      .1933 

Tain  at  elaatJc limit do...  .001667 

-^»  Am">---'  -miJut  of  rupture..........  do...       .174 

^<^jp'*,ftj alter  rupture,  ptr  cent  or  original  section 52.2 

-pJ^lpJiuMi ». ".95  from  neck 

HS7ffi^*u''^w"  .l,----- flnesUky;cun.shapedende 
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BIFLE-BARREL   STEEL,  .30   CALIBER. 
CRUCIBLE  STEEL, 

Anwealed  in  Coal  Furnace. 
No.  5384. 


Marks,  42^. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  luadH. 


Total. 


Pounds. 
210 
1,25U 
2,500 
5,  QUO 
7,500 
10,000 
10,250 
10.500 
10,750 
11,  0(10 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
13.000 
13,500 
14,000 
14,  500 
15.000 
15,500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,  500 
19,000 
20,000 
21,000 
22,000 
22,260 


—  Elongation   Snc<^«»f  *^®  Permanent '  Sncoeasive  I 
™Y««i;      elongation   ^"""«"^"''  permanent 
Peraniiare     P^^^^^^'   ,   perlnch.   t        *^*-         ■        «et.         | 
iucii.        I  I  !  ! 


Remarks. 


^*ounds. 

Inch. 

1,000 

0. 

5,000 

.000133 

10,000 

.000333 

20,000 

.000667 

30,000 

. 001033 

40,000 

.001400 

41,000 

.001433 

42,000 

.005333 

43,  OOU 

. 008033 

44,000 

.008933 

45,000 

.000400 

48,000 

.010000 

47.000 

.011000 

48,000 

.011500 

49.000 

. 012167 

50,000 

.013087 

52,000 

.014500 

54,000 

.  016200 

56.0U0 

.  018267 

58.000 

.0197:^J 

60,000 

.021700 

G2.000 

.023833 

64,000 

.026333 

66,000 

68,000 

.031167 

70,000 

72,000 

.036667 

74,000 

,040067 

76,000 

.0467 

80.000 

.0567 

84,000 

.0733 

88,000 

.1033 

89,040 

.1433 

Inch. 
). 

.000133 
.000200 
.00a334 
.000366 

Inch. 
0. 

0- 

Inch. 

0. 

.000367 
.000033 

. 000033  1   . 000033 

.003900 

.  002700 

.000900 

.000467 

.000600 

1 

.OOIUOO 

.00U5UO 

.000667 

.000900 

.  001 133 

1 

.  001700 

1 

.002067 

1 

.001466 

1 

.001iM>7 

.  002i:i3 

.002500 



.002000 

.002834 

.002666 

.002834 

.004000 

.006033 

1 

.0100 

1 

.0166 

.0800 

.0400 

1 

Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  evmmary. 

Tensile  strength  per  aqtiAre  inch  of  original  sectioii pounds..    89,040 

Elasticlimit i)er  sqaare inch  of  orlginaT section do...    41,000 

Elongation  per  inch  aftermptare inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001433 

Keduction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.  i 

Position  of  rupture l"firom  neck 

Character  of  broken  surface eilky,  with  trace  of  granulation 

Elongation  of  inch  sections ".31*,  'M8,  ".12 


HlB!I^.BABBEL   STEEL,  .30   CALIBER. 
GBVCIBLE  STEEL. 
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No.  5471. 


Marks,  51. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Ptmndt. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

12,500 

14,  500 

14,750 

15,000 

ia,250 
13,500 
13.750 
14,  010 
14. 250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
21.000 
22,000 
23,000 
23,700 


Per  Bouaro 
incn. 


Elonntion 
I    per  Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
58,000 
50,000 
60,000 

5.1,000 
54,000 
55,000 
56,000 
57.000 
56,000 
59.000 
60,000 
02,000 
64.0ftJ 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
06,160 


Jneh, 
0. 
.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.  001967 
.002000 
.003333 

.004267 

.004500 

.00683.) 

.010667 

.011400 

.011833 

.  012287 

.013333 

.  014867 

.017000 

.019000 

.021000 

.  023433 

.025600 

.028000 

.030667 

.034667 

.  037687 

.0467 

.0600 

.0800 

.1400 


I  Socct'ssive 

elongation 

l)er  inch. 


J_ 


Permanent 


.000367 
.000267 
.000033 
.001333 

.000934 
.  0002:^3 
. 001833 
.004334 
.000733 
. 000433 
. 000434 
.001160 
. 001534 
.  002133 
.002000 
.002000 
.  00243:( 
.  0U2167 
.  002400 
.002667 
.004U00 
.  O030(i0 
.00003.1 
.0133 
.0200 
.0600 


Successive ' 

permanent 

set. 


Remarks. 


Inch. 

0.  ;    0. 

.000133    I 
.000167 
. 000367 
.000333 


Inch. 


Jneh. 


Initial  load. 


.000000     I       .000000 
.000033     I       .00001(3     { 


.;  Elasticlimit. 
'  I  Load  f«ll. 


Tensile  strength. 


Genrral  Bummary. 

Twwfle  gtrength  per  Moare  inch  of  original  section ponnds..    95.100 

BlMtio  limit  per  Mn»re  inch  of  original  section :"«■  •    »».JSi! 

gongaUon  per  inch  after  niptnr©.... -...•--•. *n«°-    ^»®X 

KlongaWon  per  Inch  under  strain  at  elastic  limit do...  .002000 

HediirtionindiameterAtpointofrnptnre.....^..  ... do...         104 

Radoetion  In  ^  utter  ruptnre,  per  cent  of  original  section  . . ........................ . . .  j^.^.^^  ^^5 

ElongitionofincheeotionB v "•    •!»'    -^ 
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BIFLE-BABREL   STEEL,  .30   CALIBER. 
OBUOIBLE  8TESL. 


Marks,  52. 

Diameter,  ".664. 

Sectional  area,  .25  Bqnare  inch. 

Ganged  length,  3''. 


No.  5480. 


Applied  loadft. 

Elongation 
per  inch. 

Inch. 
0. 
.000133 
.000333 
.000700 
.001000 
.001367 
.001567 
.001700 
.002100 
.002333 

.006833 
.009000 
.010000 
.010567 
.011000 
.011933 
.012500 
.013600 
.015400 
.016000 
.018000 
.020383 
.022467 

Suocouive 
elonmUon 
per  inch. 

iMh. 

0. 

.000133 
.000200 
.000367 
.000800 
.000367 
.000200 
.000133 
.000400 
.000233 

.004000 

.002667 

.001000 

.000567 

.000433 

.000933 

.000567 

.001100 

.001800 

.001500 

.001100 

.002333 

.002134 

.007633 

.0033 

.0067 

.0100 

.0133 

.0300 

.0334 

Permanent 
set 

Inch, 
0. 

SacceMire 

permanent 

Bet. 

Bemarks. 

Totid. 

Per  Moare 
inc^ 

Poundt. 
250 
1.250 
2,600 
5,000 
7,500 
10,000 
11,260 
12,500 
15,000 
17,000 

15,750 
16,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
26.360 

Pounds. 
1.000 
6,000 
10,000 
80,000 
80,000 
40,000 
46,000 
60,000 
60,000 
68,000 

63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
84.000 

Jneh. 
0. 

IniUal  load. 

Elastic  limit. 
Load  fell. 



88,000    '      .^3 
92, 000          .0400 
96,000          .0500 
100.000           .0683 
104,  000           .  0933 
105, 440           - 1267 

Tensile  Htrcngth. 

General  summary. 

Tensile  strength  per  Bqnare  inch  of  original  Bection pounds..  103,440 

Elastic  limit  per  bo nare  inch  of  original  section do . . .    68, 000 

Elongation  per  incn  after  rapture inch. .      .  1300 

Elongation  per  inch  nnder  strain  at  elastio  limit do...  .002338 

Beductionin  ^lameter  at  point  of  rupture do...       .044 

Redaction  in  area  after  rupture,  percentof  original  section 15.0 

Position  of  rupture 1".65  Aromneck 

Character  of  broken  surface fine  granular,  dull  silky  center 

Elongation  of  inch  veotiona ".12,  ''.17*,  ".10 


Marks,  55. 
Biameter,  ''.Se4. 

Sectional  9xr^stj  .25  square  inch. 

Gauged  leoLStl^  3^'. 


BIFLE-BARBEIi   STEEL,  .30   CALIBEB. 
CBVCIBLB  8TBBL 
Ko.  5483. 
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Applied  loAda. 

Ztoncatioii 
pwlnoh. 

8uoc«MiTe 
eloaflilion 
IMrlnch. 

Mt 

Inch. 
0. 
0. 

SnooaMire 

pemiAiient 

set. 

ToUL 

Per  Moare 

Bmuirka. 

PowndM. 

250 
1,250 
2,500 
6.000 
7,500 
10,000 
12,500 
15,000 
1ft,  250 
15,500 
15,750 
16.000 
16,250 
16.600 
16,750 
17,000 
17,600 
16.500 
19,500 
20,500 
21,500 
22,500 
23,600 
24,600 
25,500 
26,500 
27,500 
28,600 
29.600 
80,500 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

61.000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

70,  OOO 

74,000 

78,000 

82,000 

86,  OOO 

90,000 

04,000 

98,000 

102,000 

109,000 

ItO.OOO 

114,000 

118.000 

122,000 

JimJL 
0. 
.000188 
.000300 
!  000700 
.001067 
.001400 
.001767 
.002300 
.008200 
.006833 
.006667 
.007287 
.007667 
.008200 
.008867 
.000383 
.0100 
.0188 
.0167 
.0200 
.0200+ 

Inek. 
0. 
.000188 
.000167 
.000400 
.000867 
.000888 
.000867 
.000438 
.001000 
.003133 
.000884 
.000600 
.000400 
.000633 
.000667 

000466 
.000667 
.0063 
.0084 
.0033 

onooo. 

Inch, 

0. 

ElMtio  Unit. 

0. 

.000100 

.000100 

.0233              .0033 
.0287              .0064 
.0300              .0033 
.0833              .0083 
.0400        I      .0067 
.0488              .0033 
.0683              .UlOO 
.0638              .0100 

1 

^ 

General  summary. 

Tensile  strex^li  per  squmre  inch  of  oiigiDAl  seotion • poanos..    ^  ^^ 

Ela^itioUmitperaqiiAreliiohof  oTiginaTseotlon  "'bich  '    .09000 

Bongstion  per  inch  after  rapture .'  a©  "'    002200 

BoDgatioa  per  Inob  under  strain  »t  elastic  limit a^"        .034 

Redaction  In  diameter  at  point  of  rnptare 11.8 

Acdnction  in  area  aAer  mptore^  per  cent  of  original  section ""36  from  neolc 

«                                                                                                      •pots,  eaoh  about  ".06  diameter.  ^  ^^       ,,^ 
•KwBKStion  of  Inch  aeotions ' 
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Marks,  45. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


RIFLE-BARBEL    STEEL,  .30   CALIBER. 

HICKEL  STEEL. 

iNGtOT  No.  1,  Specially  Treated. 
No.  5399. 


Applied  loads. 


Total. 


PoundM. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

12,500 

15,  000 

17.500 

20,000 

22,  500 
22.750 
2.^000 

21,250 
21, 500 
22,000 
22.500 
2;j.000 

23,  500 
24,000 
24,500 
25, 000 
25.500 
25,890 


Ferranare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
80.000 
40,000 
50,000 
60,000 
70.000 
80.000 
00,  000 
91, 000 
92,000 

85.000 
8G.000 
88.000 
90,000 
92, 000 
04,000 
96,000 
98,000 
100. 000 
102,000 
103,560 


EloDffatlon 
per  Inch. 


Inch. 
0. 

. 000100 
.000300 
.000038 
.000967 
.001333 
.001633 
.001067 
.  002333 
.002667 
.003033 
.  003067 
.003100 

.004367 

.004600 

.006667 

.  02.(667 

.028067 

.033067 

.040167 

.0500 

.0600 

.0767 

.  11.33 


Successive  i>^,^„„^«* 
eloiipation|^*™;»«"* 
per  inch.  |   •**• 

I 


Inch. 


.000100 

.000200  .... 

.000333  L... 

.000334  .... 

.000366  I  0. 

.000300  I.... 

.000334  1  0. 

.000366  0. 

.000334  I  0. 

.000366  !  0. 

.000034  

.000038 


I  Inch. 
I  0. 

i  0. 


.001267 

.000233 

.002067 

.017000 

.005000 

.005000 

.006600 

.009833 

.0100 

.0167 

.0366 


Sncoessive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


Genial  summary. 

Tensile  strength  per  square  inch  of  original  section poands. .  103,560 

Elastic  limit  per  snnare  inch  of  originalsection do.. .    02,000 

Elongation  per  inch  afterrupture inch. .      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .008100 

Reduction  in  diameter  at  point  of  mptare do...        .324 

Redaction  in  area  after  rapture,  per  cent  of  originalsection 63.7 

Position  of  rupture l".67flrom  neck 

Character  of  broken  surfaoe fine  silky,  serrated,  cup-shaped  ends 

Elongation  of  inch  seotloni ''.14,  ".41*,  'Ml 


RIFLE-BABREL   STEEL,  .30  CALIBER 
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nOKSL  8TBBL. 

Ingot  ISo.  1,  Bimplt  Annbaled. 
:So.  5400. 


Marks,  46. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Total. 

Persqnan 
indh. 

Poundi. 

Pounds. 

250 

1,000 

1,250 

5.000 

2,500 

10,000 

5,000 

20.000 

7,500 

30,000 

10,000 

40.000 

12,500 

,       50,000 

15,000 

60,000 

16,500 

66,000 

10,750 

67,00(r 

14.750 

66,000 

15,000 

60,000 

15,250 

61.000 

15,500 

62,000 

15,750 

63,000 

10,000 

64.000 

16,500 

66,000 

17,000 

68,000 

17.500 

70,000 

18,000 

72,000 

18,500 

74,000 

19.000 

76,(XM> 

10,500 

78,000 

20,000 

80,000 

20,500 

82.000 

21.000 

84,000 

21,500 

86,000 

21,980 

87,720 

Elongation 
per  Inch. 

SnooesslTe 
elongation 
per  inch. 

Ineh. 

Inch, 

0. 

0. 

.000100 

.000100 

.000267 

.000167 

.000600 

000333 

.000967 

.000367 

.001300 

.000833 

.001683 

.000333 

.001967 

.000334 

.002167 

.000200 

.002200 

.000033 

.004033 

.001833 

.004200 

.000167 

.005667 

.001467 

.013667 

.006000 

.015333  , 
.016333  I 
.019333    ! 


.030000 

.034338 

.039000 

.044667 

.0667 

.0633 

.0733 

.0933 

.1833 


.001666 

.001000 

.003000 

.002667 

.003838 

.004167 

.004333 

.004667 

.005667 

.012033 

.0066 

.0100 

.0200 

.0400 


Permanent  Suocesaive; 
eet  permanent 


Remarkn. 


Ineh, 
0. 
0. 


Inch. 


Initial  load. 


Elastio  limit. 
Load  feU. 


Tensile  strength. 


General  eummary. 


Tensile  ttrength  per  sqiiAre  inch  of  original  section poands..    87,720 

Elastic  limit  per  square  inch  of  originu  section do...    67,000 

Elongstion per  inoa  alter  raptare inch...      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

KedncUon  in  diameter  at  point  of  mpture do...       .154 

Kednction  in  area  after  mptnre,  percentof  original  section 47.2 

Position  of  rupture r'.12  from  neck 

Charsoter  of  broken  sarface sUky;  longitudinal  cavity  near  axis  of  specimen  ".05x". 02;  length 

not  known. 
HongationofiiichseotioiiB ".33*,  ".21,  ".11 


BIFL.K-BARREL  BTEEL,  .80  CALIBER. 
BBSSBMES  STEEL. 
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No.  5386. 


Maika,  44. 

DiaineteT,".5^« 

Sectional  area,  -25  square  inch. 

Ganged  length?  3"- 


Applie 
Total. 

\ 
d  loads.       1 

.Klongatlon 

Suoooftsive 
elongatioii 
perlnch. 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000300 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 

Pemmoeut 
set. 

Saooessive 

permanent 

set. 

RemarlES. 

Pounds, 
250 
1.260 
2,500 
5,000 
7,500 
10,000 
12,500 
13.500 
13,750 
14.000 
14,250 
14,500 
14,750 
15.000 
15.250 
15.500 
15,750 
16,000 
16,250 

15,000 
15,  250 
15.500 
15,750 
16,000 
16.260 
16,500 
17.000 
17.600 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
27,720 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
54.000 
55.000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 

60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
68,000 
70,000 
72.000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
110,880 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001333 
.00163:) 
. 001767 
.001800 
.001867 
.001900 
.001933 
.001967 
.002000 
.002033 
.002067 
.002133 
.002200 
.002233 

.004333 
.005333 
.008667 
.009167 
.009733 
. 010133 
.010833 
.  012167 
.013667 
.015333 
.018667 
.021667 
.025667 
.030667 
.034483 
.041067 
049000 
10638 
.0767 
.1267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

0. 

.000033 

.002100 
.001000 
.003334 
.000500 
.000,566 
.000400 
.000700 
.001334 
.001500 

Load  fell. 

Tensile  strength. 

.001666 
.003334 
.003000 



.004000 
.005000 
.003766 
.006634 

.007033 
.0143 
.0134 
.0500 



:::::::::::: 



GeMral  summary. 

TensUo stnoftli  per  aoiuue  Inch  of  oirlfflnal  section pounds..  110,880 

BhMtio  limit  per  sqnftre  inch  of  origfaua  section do...    66,000 

JJongationperlnoliaftorniptnre.... inch..     J16J7 

lElongation  per  inch  under  strain  at  elsstio  limit do 002238 

|eductionindlsmeteratpofiitof  rupture  .....^.. -..^^. do...       JC»i 

Bl0DK»tlonoflncliieotlOD» 12,'. 26, ".18 
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BIFLE-BARREIi   STEEL,  .30  CALIBE& 
nCKEL  STEEL. 


Marks,  58-2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


No.  6620. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
6,000 
7,600 
10,000 
12. 500 
15.000 
16, 750 
17,000 
17,250 

16,600 
16,750 
17.000 
17,250 
17.500 
18,000 
18,500 
10, 000 
10.500 
20,000 
21,000 
22,000 
23,000 
24,000 
2G,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
:i,580 


Persqaare 
incn. 


Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
67,000 
68,000 
60,000 

66,000 
67,000 
68,000 
60,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112, 000 
116.000 
120,000 
124,000 
126, 320 


Eloneation 
per  inch. 


Jneh. 
0. 

.000100 
.000300 
.000633 
.001000 
.001367 
.001667 
.002000 
.002200 
.002233 
.005600 

.006733 

.006367 

.007000 

.007400 

.008000 

.009000 

.010000 

.011067 

. 012167 

.  014100 

.016000 

.018900 

.020667 

.024000 

.027667 

.  030167 

.034607 

.040000 

.046667 

.056000 

.0783 

.1067 


SaooesBire 
elongation 
per  inch. 


Inch, 


.000100 
.000200 


.000367 
.000367 
.000300 
.000333 
.000200 
.000033 
.003367 

.000133 

.000634 

.000633 

.000400 

.000600 

.001000 

.001000 

.001067 

.001100 

. 001933 

.001900 

.002000 

. 001767 

.003333 

.003667 

.002500 

.004500 

.  006338 

.006667 

.008338 

.0183 

.0334 


Permanent 
set 


Inch. 
0. 
0. 


SnccessiTe 

permanent 

set. 


Inch. 


Bemarks. 


Initial  load. 


Elastlo  limit 
LoadfelL 


Tensile  strength. 


General  summary. 

Tensile  strength  persqaare  inch  of  original  section pounds..  126,320 

Elastic  limit  per  square  inch  of  original  section do. . .    68, 000 

Blongation per  incn  after mptare inch..      .1333 

Elongation  per  inch  understrain  at  elastic  limit do...  .002233 

Keduction  in  diameter  at  point  of  rupture do...        .054 

Keduction  in  area  after  rupture,  per  cent  of  original  section do...        18.3 

PoHition  of  rupture 1".19  from  neck 

Character  of  broken  surface fine  granular,  radiatine  f^m  a  dull  spot  at  the  circumference 

wherea  punch  mark  defined  the  first  inch  section. 
Elongation  of  inch  sections ".13,  ".17*,  ".10 


RIFLE-BARREL   STEEL,  .30   CALIBER. 
HICKEL  STEEL. 
Ko.  5521. 
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Marks,  59-3. 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 


Total. 


Founda. 

250 

1.250 

2.500 

5.000 

7,500 

10.000 

12,500 

15,000 

10,500 

16,750 

17,000 

17.250 

17,500 

17.750 

1«,000 

18,250 

1ft.  500 

18.750 

10.000 

19,250 

10.500 
19.750 
20,000 
aO  500 
21,000 
21,500 
22.000 
23.000 
24,000 
25,000 
20,000 
27,000 
28.000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
35,340 


Per  square 
inch. 


Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
40.000 
50,000 
60.000 
66,000 
67,000 
68,000 
60,000 
70.000 
71.000 
72.000 
73,000 
74,000 
75,000 
76.000 

77,000 

78.000 
79,000 
80.000 
82,000 
81,000 
86,000 
88,000 
92,00( 
06,000 
100,000 
104.000 
108.000 
112.000 
116.000 
120,000 
124,000 
128,0(K> 
132, 000 
136,000 
140,000 
141,360 


Blongatioi 
per  Inch. 


Successive 
elongation 
perlnch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.000067 
.001300 
.001667 
.002000 
.002300 
.002333 
.002367 
.0024.33 
.002467 
.002533 
.002567 
.002600 
.002633 
.002667 
.002733 
.002867 
.006000 
.006600 
.007033 
.007600 
.008600 
.009000 
.010000 
.011000 
.013000 
.015167 
.017167 
.010200 
. 021667 
.024333 
.026967 
.029333 
.0333 
.0400 
.0467 
.0533 
.0700 
.0900 


Inch. 
0. 

.000100 
.000200 
.000:^33 
.000334 
.000333 
.000367 
.000333 
.000300 
.000033 
.000034 
.000066 
.000034 
.00U066 
.000034 
.000033 
.000033 
.000034 
.000066 
.000134 
.003133 
.000600 
.000433 
.000567 
.001000 
.000400 
.001000 
.001000 
.002000 
.002167 
.002000 
.00203.3 
. 002467 
.002666 
.  00*2«34 
.  002366 
.003967 
.0067 
.0067 
.0060 
.0167 
.0200 


Permanent 
set. 


Successive  | 

permanent 

set. 


Remarks. 


Inch,  Inch.       \ 

0.  0.  IniUul  load. 

0.  I 

0. ['.v^'.y^'.v: 

6" !;;!!!!!!!!! 

I 

0. .!!!!!!!*"*! 

V.WV.^V.  !!!!!!!!!!!!    Elastic  limit. 
i 

i 

I j  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  141,360 

Elastic  limit  per  sq uare  inch  of  origin»u  section do . . .    76, 000 

Elongation  per  incn  afternipture inch..      .0900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002733 

Keduction  in  diameter  at  point  of  rupture do. . .       .034 

Bednction  in  area  after  mptare,  per  cent  of  original  section 11.6 

Position  of  rnptnre 1".23  from  ne<^k 

Character  of  broken  surflloA. . . .  fine  granular,  radiating  from  center  punch  mark  defining  inch  section 
Elongation  of  inch  sections ".09,  ".10,  ".08 

H.  Doc.  131^ 5 
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RIFLE-BARREL   STEEL,  .30   CALIBER. 


VIOKEL  CRUCIBLE  STEEL.  OIL-TEMFEEED  AFD  AVHEALED. 


Marks,  53. 

Diameter,  ".564. 

Sectional  area,  .25  square  ineb. 

Qan^i^ed  length,  3". 


No.  5481. 


AppliiHl  IcMuU. 


Total. 


1 1»or  square 
i       inch. 


Elongation  •  Sjiccosjive  permanent  S^ccMsivo 
*    -       elongation  !      ^^  -^ — —- .* 


per  inch. 


Ptmnds. 

rounds. 

Inch. 

250 

1,000 

0. 

1,250 

5,000 

.000133 

2, 500 

10.000 

.  00033:^ 

5.000 

20,000 

.000700 

7,500 

30,000 

. C01033 

10,000 

40,000 

.001400 

12.500 

50.000 

.001733 

15,000 

60.000 

.  002007 

17, 501) 

70.000 

. 002400 

20,(00 

80.000 

.  002767 

22,500 

90.000 

.003100 

23.500 

94.000 

.  003233 

23,750 

95.000 

.  003267 

24, 000 

96. 000 

.003467 

24,250 

97,  oeo 

. 003733 

24,500 

08, 000 

.000000 

24. 750 

99.000 

.008000 

25,000 

100,000 

.0100 

20.000 

104.000 

.0200 

27.000 

108,000 

.0267 

28. 000 

112,000 

.  o:5(r7 

29,000 

116, 000 

.0500 

30,000 

120,000 

.0800 

per  inch. 


permanent 

HCt. 


Inch. 


I 


0. 


Inch. 


Inch. 


Remarks. 


Initial  load. 

.000133    1    0.  ! 

.000200    I I 

.000367    I ' 

.000333 ' 

.000367  ;    0. 

.000333 

.000334         0.  ; 

.000333  0. 

.  00<I367         0.  

.ooo3:n  .000033        .000033   ; 

.000133   ' 

.  000034   '  Elastic  limit. 

.000200   1 

.000266   i 

.002267   ; 

.002000   

.0020 

.0100    1 

.0067    j I 

.0100    1 I 

.0133 , 

.  0300    , 


Tensile  strtMigth. 


Genei'al  aummary. 

• 

Tensile  strengtii  per  square  inch  of  original  section pounds . .  120, 000 

Elastic  limit  per  sauare  inch  of  original  sect  ion do. . .    95, 000 

Elongation  per  Incn  aft^r  rui)t nre inch. .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003267 

Reduction  in  diameter  at  point,  of  rupture do...        .  184 

Reduction  in  area  aft«r  rupture,  jwr  cent  of  original  section 54. 6 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface fl  ue  silky ;  oup-shaped  ends 

Elongation  of  inch  sections ".36*,  ".10,  ".06 


RIFLE-BARBEL   STEEL,  .SO   CALIBER. 
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VICKEL  CSUOIBLE  BTEEL,  OIL  TEMPERED  AHD  AKSEALED. 

No.  5482. 


Marks,  54. 

Diameter,  ".664. 

Sectional 

area,  .25  square 

Incb. 

Ganged  length,  3 

II 

Appliotlloads. 

1 

Elougation 
I>er  inch. 

Suc4>e8siTe 

Total. 

Per  square 
iuch. 

elongation 
per  inch.    { 

JPowndt. 

Pounds. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

l,2f»0 

5,000 

.000133 

.000133    ' 

2,500 

10,000 

.000300 

.000167 

5,000 

20,000 

.000667 

.000167 

7,500 

30.000 

.001033 

.000366 

10,000 

40,000 

.001333 

.000300 

12.500 

50,000 

.001667 

.000334 

15,000 

00,000 

.002000 

.000333 

17,500 

70,000 

.002367 

.000367 

20,000 

80,000 

.000333 

22,500 

90,000 

.003067 

. 000367 

23,000 

92,000 

.003167 

.000100 

23,250 

93,000 

.003233 

.000066 

23,500 

94,000 

.003367 

.000134 

23,750 

95,000 

.000266 

24,000 

90,000 

.004167 

.000534 

24.250 

97,000 

.005500 

.001333 

24,500 

08,000 

.0100 

.0045 

25,000 

100,000 

.0167 

.0067 

26,000 

104,000 

.0287 

.0100 

27,000 

108,000 

.0333 

.0066 

28,000 

112,000 

.0433 

.0100 

20,000 

116, 000 

.0600 

.0107 

2»,920 

119,680 

.1000 

.0400 

p»™r"<™»-t 


Inch.             Inch. 
0.                '    0. 
0.  

"**( ""'" 

0. !!!!!!!"!! 

6^ ;!!!!!!!!!!! 

0.  

0.  I 

'.'660333   I  "'.660333 


Hemarks. 


Initial  load. 


Elastic  limit. 


Tensile  streuj^tli. 


General  summary, 

Tennile  strength  per  square  inch  of  ori^^nal  section pounds..  119,680 

Elastic  limit  per  square  inch  of  original  section do . . .    93, 00(* 

Elongation  per  inch  after  rupture inch..      .1833 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  003233 

Reduction  in  diameter  at  point  of  rupture do...        .184 

Beductionin  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1 "  from  neck 

Character  of  broken  surface flue  silky;  cup-shaped  ends 

Ekmcation  of  inch  sections ".08,  ".12,  ".35* 
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RIFLE-BARREL   STEEL,  .80   CALIBER. 
No.  5403. 


Marks,  49. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3." 


Applied  loadft. 


Totftl. 


Per  square 
inch. 


rounds, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12.500 
15,000 
16.250 
16,500 

16,000 
16,250 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20  000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25. 000 
20,000 
27.000 
28,000 
28,620 


Poundt. 

1,000 

5,000 

10,000 

20,000 

:m),ooo 

40.000 
50.000 
60.000 
65,000 
66,000 

64.000 
65,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
06.000 
100,000 
104.000 
108,000 
112,000 
114,480 


Eloniptioii 
perinch. 


Succesnive 
eloDfrat  )nu 
I>er  inch. 


Permanent 


Inch, 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001667 
.002000 
.002133 
.002967 

.005500 

.007033 

.008767 

.010333 

.011667 

.013000 

.014500 

.016167 

.017500 

.019000 

.020667 

.022333 

.  0243:t3 

.025667 

.028333  I 

.030667 

.03J000 

.035333 

.  038333 

.0467 

.0567 

.0767 

.1133 


Sucoeftsive  I 

permanent  j 

set.        I 


Remarks. 


Inch. 
0. 

.000100 
.000200 
.000367 
.00033:{ 
.000333 
.000334 
.000333 
.000133 
.000834 


Inch. 


0. 
0. 


Inch. 


.002533 
.001533 
.001734 
.001566 
.001334 
.001333 
.001500 
.001667 
.001333 
.001500 

i 



:::::::;:::j:::;:::::::: 

! 



i 

1 

.001067 

1 

.001666 

.002000 

.  001334 

.002666 

.002334 

.002333 

.  008367 

.0100 
.0200 
.0366 

:::::::::::. 

Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summari/. 

Tensile  strength  per  square  inch  of  original  section. ■, ponnds. .  114, 480 

Xlastic  limit  per  souare  inch  of  original  section do...    66,000 

Elongation  per  inch  after  nipture inch . .      .  1767 

Elongation  per  inch  nnder  strain  of  elastic  limit do...  .002133 

Beduction  in  diameter  at  point  of  rnptare do . . .        .104 

Beduction  in  area  after  rupture,  per  cent  of  original  section  33. 5 

Position  of  rupture 1."  55  fVoni  net'k 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".  11,  ".  28, . ".  14 


BIFLE-BABREL   STEEL,  .30   CALIBER. 
No,  6526. 

Metal  as  Begeiyed  from  the  Manufaotubebs. 

Marks,  49. 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Oaoged  length,  3''. 
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Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

5.000 

7.500 

10,000 

12.500 

15,000 

17.000 

17, 250 

16,500 
16.750 
17,000 
17,230 
17.500 
17,750 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
30.120 


1  ii?f5i?h    ;  elongation 

inch.      I 


Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
50.000 
60,000 
08,000 
69.000 

66,000 
67,000 
68,000 
69.000 
70,000 
71,000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104.000 
108.000 
112,000 
116,000 
120,000 
120,480 


Inch, 
0. 
.000133 
.000367 
.000733 
.001067 
.  001433 
.001800 
.002133 
.002400 
.002467 

.003700 
.004167 
006200 
.00683:^ 
.007567 
.008000 
.009000 
.0133 
.  0167 
.0200 
.0233 
.0267 

.o:)oo 

.033:1 
.<»387 
.0433 
.0500 
.0033 
.0900 
.1100 


Kemarks. 


Initial  load. 


.«: !::;:: 

.666633  i   .660033 


Ineh, 
0. 
.000183 
.000234 
.000366 

.000334   ..- 

.000366    0.       I I 

.000367 
.000333 

.000267 ' 

.000067     ; filaatio  limit. 

I  I  Load  fell. 

.001233 
.000467 
.002033 
.000633 
.000734 
.000433 
.001000 
.0043 
.0034 
.0033 
.0033 
.0034 
.0033 
.  0U33 
.0034 
.0066 
.0067 
.0133 
.0267 
.0200 


Teii8il<*  strengtli* 


Genm'ol  9ummary. 

Tensile  stiength  per  square  inch  of  original  section poonds. .  120, 4W 

Elastic  limit  per  square  inch  of  originaTsection do . . .    09, 600 

Elongation  per  inon  after  rupture inch..      .  173S 

Elongation  per  inch  under  strain  at  eiasticlimit do...  .0024m 

Bediictionindiameter  At  point  of  rupture do...       .134 

Reduction  in  area  aftor  rupture,  per  cent  of  original  section .^ 89.8 

Position  of  rupture at  middle  of  stena 

Character  of  broken  surface fine  silky,  with  trace  of  gran ulatioa 

Elongation  of  inch  sections ".12,  ".29\  ".U 
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RIFLE-BARREL    STEEL,  .30    CALIBER. 
No.  5527. 


Metal  as  Received  from  the  Manufacturers. 

Marks,  49. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaug:ed  length,  3". 


Al>plied  loads. 


Total. 


Per  sqnare 


incl 


Sana 
icn. 


Pmind*. 

Pounds. 

Inch. 

200 

1,000 

0. 

1,000 

5,000 

.000100 

2,000 

10,000 

.000300 

4,000 

20,000 

.00C667 

6,000 

30,000 

.001000 

8,000 

40,000 

.001333 

10,000 

50,000 

.001700 

12,000 

60,000 

.002067 

13,000 

65,000 

.002233 

14,000 

70,000 

.002433 

14,200 

71,000 

.002500 

14,400 

72,000 

.002633 

14,000 

70,000 

.003200 

14,200 

71,000 

.0048.3 

14,400 

72,000 

.006733 

14,600 

73,000 

. 007133 

14,800 

74,000 

.007667 

15,000 

75, 000 

. 008200 

15,  200 

76,000 

.009000 

200 

1,000 

.005933 

2,000 

10,000 

.006267 

4,000 

20,000 

.006633 

6,000 

30,000 

.007000 

8,000 

40,000 

.  007367 

10,000 

60,000 

.007800 

12,000 

60,000 

10,000 

50,000 

.007867 

8.000 

40,000 

.007500 

6,000 

30,000 

.  007l3:i 

4,000 

20,000 

.006767 

2.  (lOO 

10,000 

.  006367 

200 

1,000 

.006967 

16.000 

80,000 

.  0133 

16, 800 

84,000 

.0167 

17,600 

88.000 

.0200 

18,400 

92,000 

.0233 

19,200 

96,000 

0267 

20,000 

100.000 

.0300 

20,800 

'104,000 

.0333 

21,600 

108,000 

.0367 

22,400 

112,000 

.0433 

2:j,  200 

116,000 

.0500 

24,000 

120,000 

.0633 

24,800 

124,000 

.0867 

24.B16 

124,560 

.1000 

Elongation 
per  inch. 


Sncceesive 
elongation 
per  inch. 


Inch. 
0. 
.000100 
.000200 
.000367 
.000333 
.000333 
.000367 
.000367 
.000166 
.000200 
.000067 
.  000133 

.000567 
.  001633 
.001900 
.000400 
.000534 
.  000533 
.000800 


Permanent 
Het. 


Inch. 
0. 

0. 


SucceasiTe  I 

permanent  I 

set.        I 


Kemarka. 


J 


Inch. 


.0043 
.0034 
.0038 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0133 
.0234 
.0133 


Initial  load. 


P:iaatic  limit 
Load  feU. 


.005033 


Tensile  strength. 


,  General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  124,560 

Elastic  limit  per  sooare  inch  of  original  section do...    71,000 

Elongation  per  inch  after  rupture inch..      .  1638 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Reduction  in  diameter  at  point  of  rupture do. . .        .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".23  from  neck 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Elongation  of  inch  sections ".10,  ".17,  ".22* 


RIFLE-BARREL   STEEL,  .30   CALIBER. 
No.  5528. 
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Rolled  into  Barrel  and  Cooled  in  Air. 


Marks,  49  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 

13,800 
14,000 
14,200 
14.400 
14,600 
14.800 
15,000 
15,200 
16.000 
16,800 
17.600 
18, 4U0 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24.800 
24,870 


Per  square 
inrn- 


Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 

60,000 

70,000 

71.000 

72,000 

73,000 

74,000 

75,  000 

76.000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116,000 

120.000 

124,000 

124,360 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001033 
. 001367 
. 001733 
.002067 
.002467 
.  002533 

.003033 

.003833 

.005700 

.006600 

.007300 

.007833 

.008333 

.008833 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0467 

.0600 

.0«67 

.1000 


Successive ' 
elongation  , 
per  inch.   | 


Permanent 


Successive ' 

permanent ! 

set. 


Remarkn. 


Inch.             Inch, 
).                   0. 
.  000100    0. 

Inch. 
0. 

.000233  ' 

:::::::::::. 

.000334  ! 1 

.000366  1 ' 

.000334  1 

.000366  ,  0. 
.000334   



. 000400    0. 

.000066   

.000500 

.000800 

.001867 

.000900 

.000700 

. 000533 

.000500 

.0005U0 

. 004467 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0133 

.0267 

.0133 


Inilial  load. 


ElasUc  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .  124, 3£0 

Elasticlimit  per  sqaare  inch  of  original  section do...    71,000 

Elongation  per  incii  after  rupture inch..      .1467 

Elongation  per  iBch  under  strain  at  elastic  limit do...  .002533 

EeduotJon  indiamet«r  at  point  of  rupture ^o---        -^^^ 

Redaction  in  area  after  mptnre,  per  cent  of  original  section 37. 1 

Position  of  ruDturo ".t»5  from  neck 

^^'"''■cter  of  broken  surface silky,  interspersed  with  fine  granuktion 

ffl<nigBtioii  of  inch  seotionB ".09,  ".11,  ".24"* 
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BIFLE-BARREL   STEEL,  .30   CALIBER. 


No.  5529. 
BOLLED,  AND  ANNEALED  IN  OhARGOAL. 


Marks,  49  C. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4.000 
6.000 
8,000 
10, 000 
12.000 
13.200 
IS.iOO 

12, 800 
13,000 
13.200 
13,400 
13.600 
13,800 
14.00U 
15,200 
16.000. 
16,800 
17,600 
18,400 
10,  200 
20,000 
20,800 
21,000 
22.400 
23,200 
23,620 


Per  sqaare 


inc 


sqaa 
ach. 


Pounds. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
50,000 
00.000 
66,000 
67.000 

64,000 
65.000 
66,000 
67.000 
68,000 
69,000 
70,000 
76,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,0(0 
108,000 
112, 000 
116, 000 
116. 100 


!        I        I        I 

Elongation  SlS.~.'.'l'  Permanent:  SS!^),^? ' 


K«marks. 


Inch. 
0. 
.000133 
.  000333 
.000700 
. 001033 
.001400 
.001733 
.002«)7 
.002300 
.002367 

. 003533 

.  005300 

.  006.533 

.007167 

. 007867 

.008600 

.000007 

.0133 

.0167 

.0200 

.0233 

.0267 

.0800 

.0333 

.0400 

.0467 

.0567 

.0700 

.1100 


Inch. 
0. 

.000133 
. 000200 
.000367 
.000333 
.000367 
.000333 
.000334 
.  000233 
.000067 

.001166 

.001767 

. 001233 

.000634 

.000700 

.000733 

.000467 

.004233 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0133 

.0400 


I  I- 

Inch.       I  Inch. 


0.       '  0 
0. 

6.' '.'.'. 


Initial  load. 


Elastic  limit. 
Load  fell 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  aqaare  inch  of  original  section pounds..  118,100 

Elastic  limit  per  sonare  inch  of  original  section do . . .    67, 000 

Elongation  per  incb  after  rupture inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Keduction  in  diameter  at  point  of  rapture do. . .        .  096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.0 

Poeition  of  rupture I'M  ft*om  neok 

Character  of  broken  surface fine  granular,  silky  center 

Elongation  of  inch  sections ".23*,  ".16,  ".10 


JIIKL.E-BARBEL   STEEL,  .30  CALIBER, 
No.  5523. 
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MarkB,49P. 

Diameter,  ".505. 

Sectional  area,  3^  square  inch. 

Ganged  lengtYi,  3"- 


Applied  l(wd». 


Total. 

Pep  aqnaie 
indi. 

PoundM. 

PoundM. 

aou 

1,000 

1.000 

5,000 

2,000 

10,000 

4,001) 

20.000 

6.000 

30,000    1 

8,000 

40,000 

10,000 

60,000 

12.000 

60.000 

13,000 

66,000  ; 

18,200 

66,000    1 

13.400 

67.000    , 

12,800 

64.000 

18.000 

65,000    , 

13,200 

,        66.000    : 

13.400 

67,000    ' 

13,000 

68,000 

13,800 

60.000    < 

14,000 

70,000    I 

15,200 

76.000    i 

16.000 

80.000 

16,800 

84.000 

17,600 

88,000 

18,400 

92,000 

19.200 

96,000 

20,000 

'      100,000 

20,800 

104,000 

21.600 

108,000    1 

22,400 

112.000    1 

28,200 

116,000    1 

24,000 

120,000    , 

I 
Elongation  ^ncceeyive  p  ^  Snoceaaive 

perincn.  ^   o^^pinoh.   I        ^^-  aet. 


Kemarka. 


.002367 


.003033 

.003167 

.003800 

.006000 

.006733 

.007400 

.008167 

.0133 

.0167 

.0200 

.0283 

.0267 

.0300 

.0383 

.0367 

.0433 

.0500 

.0638 

.1100 


Inch. 
0.  Initial  load. 

.000100 
.000200 
.000367    I. 
.000300 

.  oooass 

.000333 
.000367 
.000200 

.000033      EUatic  limit. 

.000184    I , 

!  Load  fell. 

.000666 
.000134 
.000633 
.002200 
.000733 
.000667 
.000767 
.005133 
.0084 


.0033 
.0034 
.0088 
.0033 
.0034 
.0066 
.0067 
.0133 
.0467 


Tenaileatrength. 


Gentral  tummary. 

Tenailo  ttrength  peraqiure  inehofoiiffinalaection pounda..  120,000 

Elaaticlimit  per  aqnare  inch  of  original  aeotion do...    66,000 

Elongation  per  iDoh  after  rupture inch..      .1433 

Elongation  per  inch  under  atrain  at  elaatic  limit do...  .002233 

Bedaction  in  diameter  at  point  of  rupture do---       -105 

Eeductton  in  area  after  rapture,  per  cent  of  original  aection 87.1 

Position  of  rapture --• ''.7  from  neck 

Character  of  broken  aorfiac© ""^y' »"»<'•  <i€»"°!**>®5 

Elongation  cf inch aectioiiB "-Se*,  ".09,^06 
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BIFLE-BARKEL   STEEL,  .30   CALIBER. 
No.  5470. 


Marks,  50. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads.       ' 
Toti^l     IPCTMture    I*' ''"'''•;   pwlnch.  I        »«»■       ;        set. 


Remarks. 


Poundg. 
250 
1,250 
2,500 
5,000 
7,500 
10.000 
10,  250 
10,500 
10,  750 
11,000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12.500 

12,  750 
13.000 

13,  250 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
25.930 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60.000 
51,000 
52,000 
53,000 
54, 000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
02.000 
96,000 
100, 000 
103,  720 


Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
. 001367 
.001400 
.001433 
. 001467 
.001500 
.001533 
.001567 
.001833 
.002033 
.002400 
.002633 
.003000 
.003300 
.003567 
.004000 
.0048.33 
.005033 
.006067 
.008000 
.009000 
.010238 
.011500 
.013000 
.  0144:^ 
.015733 
.017367 
.019000 
.020967 
.  0233 
.0267 
.0333 
.0400 
.0567 
.1067 


Inch. 


0. 
0. 


.000733 


Inch. 
0. 
.000133 
.000200 

.000;«4  ; 

.000333  I 

.000367    0. 

.000033   %. 

.000033  , 

.000034  I 

.000033   

.000033  ' 

.000034  I 

.000266  i 

.000200  I 

.  000367  : 

.000233  I 

.000367  ' 

.000300  I 

.000267  i 

.000433 

.000833  ! 

.001100 

.000734 

.  001333 

.  001000 

.001233 

.001267 

.001500 

.00I4:» 

. 001300 

.001634 

.001633 

. 001907 

. 002333 

.0034 

.0066 

.0067 

.0167 

.0500 


Inch. 


.000733 


InltUl  load. 


Elasticlimit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds..  103,720 

ElasticUmit  per  saaare  inch  of  original  section do...    46,000 

Elongation  per  inon  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001507 

Reduction  in  diameter  at  pointof  rupture do...        .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39.2 

PoHition  of  rupture 1".46  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11. '^29^".14 


RIFLE-BABREL   STEEL,  .30   CALIBER. 
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RIFLE-BARREL  STEEL,  SDBJECTED  TO  SPECIAL 
TREATMENT  AFTER  ROLLING. 
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ROLLED    RIFLE-BARBEL   STEEL. 
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Marks,  49. 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5484. 


Applied  loads. 


Tot--    [''•ibT'" 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,600 
15,000 
10,250 
18,750 
17,000 
17,250 
17.500 
17,750 
18.000 
18,250 
18,500 
10.000 
20,000 
21.000 
22.000 
23,000 
24.00U 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
30.140 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
65,000 
67,000 
68.000 
69.000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
112,000 
116.000 
120.000 
120,660 


ElongaUon  f|"^^*fi;'*  Permanent 
perTnch.     ®i°"^»A*?°  set. 


Inch. 
0. 
.000138 
.000333 
.000733 
.001083 
.001400 
.001733 
.002100 


ngntion 

per  inch. 


Sucoesaive ! 

permanent 

set. 


Remarks. 


.002333 

.002533 

.004700 

.006867 

.007233 

.007900 

.008367 

.009200 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0900 

.0367 

.0400 

.0500 

.0633 

.0867 

.1067 


Inch. 


0. 
0. 


Inch. 


Initial  load. 


Inch. 
0. 
.000133 
.000200 

.000400   i 

.000300   i 

.000367   ; 

.000333    0.       I ! 

.000367  ' ; 

.000167   

.000066  1  Elastic  limit. 

.000200  ! i 

.002167 , 

.002167 

.000366  I 

.000667   1 

.000467   1 

.000833   

.0008    

.0033    

.0034    ' 

.0038 


.0034 
.0033 
.0067 
.0033 
.0100 
.0133 
.0234 
.0200 


Tensile  Strength. 


General  anmiuary. 

Tensile  fltrength  per  sqaare  inch  of  original  section Iiounds..  120,560 

Elastic  limit  per  square  inch  of  original  section do...  67,000 

Elongation  per  inch  after  ruptnre inch..  .1667 

EtongatloniHjr  inch  under  strain  at  elastic  limit do...  .0021133 

g«a"''tJoniudiameter«tpoiiJtof  rapture    ....           ...  do...  .144 

J^ongation  of  inch  sections -^  »  •^'*'    '^ 
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ROLLED   EIFLE-BARREL   8TEEL. 
No.  6485. 


Marks,  49. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loftds. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000. 

8,000 

10,000 

12,000 

13,000 

14,000 

14,200 

13,400 
13,000 
13.800 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,660 


Per  Muare 
locb. 


I  Elonntion 
'  per  Inch. 


Poundt. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50,000 
60,000 
65,000 
70,000 
71,000 

67,000 
68,000 
69,000 
70,000 
72.000 
76,000 
80,000 
84.000 
88,000 
02,000 
96,000 
100,000 
104,000 
108.000 
112,000 
113,300 


IneK 
0. 

.000133 
.000333 
.000733 
.001067 
.001400 
.001767 
.002100 
.002300 
.002500 
.002567 

.003467 

.006667 

.000667 

.0100 

.0183 

.0167 

.0200 

.0233 

.0267 

.0300 

.0307 

.0433 

.0500 

.0633 

.0867 

.1167 


Saccenslve 
elongation 
per  Inch. 


Inch, 

.000133 

I   .000200 

.000400 

.000334 

I   .000333 

.000367 

I   . 000333 

.000200 

.000200 

.000067 

.000900 
.003200 
.003000 


.0033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0067 
.0066 
.0067 
.0133 
.0234 
.0300 


Permanent 
set. 

Inch. 
0. 
0. 

Snoceasive 

permanent 

set. 

Kemarka. 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

0. 

0. 

Load  fell. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  113,300 

Elastic  limit  per  square  inch  of  originaisection do...    70,000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002500 

Reduction  in  diameter  at  point  of  rupture do. . .        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  sect  ion 46.2 

Position  of  rupture 1".3  from  neck 

Character  of  uroken  surface fine  silky 

Elongation  of  inch  sections ".27*,  ".21,  ".U 
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EOLLED,    BEHEATBB    IN    GAS    FUBNAOB,    AND    ANNXALED    IN 

Chabgoal. 


Marks,  490  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


1^0.5486. 


Applied  loads. 

Elonsatioii 
per  mch. 

Saooessive 
elonffatioii 
per  inch. 

PermaDent 

B«<t. 

SaccesaiTe 

permanent 

set. 

Kemarka. 

Total. 

Per  square 
inch. 

P<mnds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,800 

12,000 

Pounds, 
1»000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
59,000 

60,000 

Jneh. 
0. 

.000138 
.000833 

.000700 
.001067 
.001433 
.001800 
.002133 
t    .002233 
\    .007167 
.007867 
.006433 
.009000 
.009633 
.0183 
.0167 
.0200 
.0233 
.0267 
.0800 
.0867 
.0438 
.0600 
.0600 
.0800 
.1100 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000366 
.000367 
.000333 
.000100 
.004034 
.000700 
.000666 
.000567 
.000633 
.003667 
.0034 
.0033 
.0033 
.0034 
.0033 
.0067 
.0066 
.0067 
.0100 
.0200 
.0800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUmit 

Tensile  strength. 

.000033 

.000083 

12,200    1        61,000 
12,400    1        62,000 
12, 000            68, 000 
12.800            64,000 
13,600            68,000 
14. 400    1        79. 000 

16,200 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20,800 
21,600 
21,880 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108.000 

109,400 

General  summary, 

TsBfilestmigth  per  Minareineh  of  original  section ponnda..  109,400 

lOastie  limit  per  sqoare  inch  of  originu  section do...    50,000 

Elongation  per  indi  after  mptare inch..      .1983 

Elongation  per  inohnnder  strain  at  elastic  limit do...  .002138 

Bednction  in  diameter  at  point  of  mptnre do...       .085 

Bednotion  in  area  after  rapture,  per  cent  of  original  aection 30.7 

Position  of  mptaro l".26ftomneok 

Character  of  broken  snrfiuse granular,  60  per  cent;  silky  eoeentric  spot,  40  per  oent 

EUogBtion  of  inch  sections ".17.  ".&♦,  ".18 

H.  Doc.  131^ 6 
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ROLLED   BIFLE-BAREEL   STEEL. 


No.  5487. 


Marks,  490  M. 

Diameter,  '^505. 

Sectional  area.  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Saooeaaive 

Pennanent 
aat. 

Total. 

Per  square 
Inck. 

1 

aet. 

1 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

12,800 
13,000 
13,200 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
22,000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 

64,000 
65,000 
66,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02.000 
06,000 
100.000 
104,000 
108.000 
112.000 
114.500 

Inch. 
0. 

.000133 
.000800 
.000667 
.001033 

JneA. 
0. 

.000133 
.000167 
.000367 
.000366 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 

.001367    ;      .000834 
.001733    i      .000366 
.002067    '      .000334 
. 002267           . 000200 

0. 

.005607 
.007200 
.008667 
.0133 

.003400 
.001538 
.001467 
OOlffifi 

LoadfeU. 

.  0167              -  OOSl 

.0200 
.0233 
.0267 
.0300 
.0367 
.0433 
.0500 
.0600 
.0767 

.0033 
.0033 
.0034 
.0083 
.0067 
.0066 
.0067 
.0100 

.0107 

.  1333        !      -  O&M 

TensUe  strength. 

General  summary* 

Tensile  strengthperiqaAre  inch  of  original  section pounds..  114,600 

Elastio  limit  per  sqaare  inch  of  original  section do...    66,000 

Klongation  per  inch  after  rupture inch..      .1788 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Bednction in  diameter  atpointof  rupture do...       .106 

Seduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture r'.6fhimBeok 

Character  of  broken  surface flneaUkj 

Blongationof  inch  sections ".  13,  ".  29*.  Mb 


ROLLED   RIFLE*BABR£L   STEEL.  83 

SOLLED,  BEHEATED  IK  OAS    FURNACE,  AND  ANNEALED   IN   LlMB. 

No.  5488. 
Marks,  491  B. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 


Applied  loads. 


Totid. 


Per  square 

iDOh. 


9W    I 

LOGO    • 

^000 

4,000 

•,000    , 

8.000 
10,000 
U,000 
18.800 
14,000 

18,200 
18,400 
13,000 
14,000 
15,200 
1^000 
10,800 
17.000 
18,400 
18.200 
20,000 
20;  800 
21,000 
22,400 
28,180 


PowndM. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
50,000 
•0,000 
88,000 
70,000 

88,000 

87,000 

88,000 

70,000 

78,000 

80,000 

84.000 

88.008 

82,000 

88,000 

100,000 

104.000 

108,000 

112,000 

115.800 


ElonpUon'  fjSSlSi^  Penn«ieiit 


Inch, 
.000188 


.001088 
.001887 


.008687 

.0100 

.0188 


.0407 
.0587 
.0700 
.1800 


/imA. 


.000138 
.000200 


Inch. 


.000866 
.000884 
.000888 


.000187 
.001500 


.001684 

.001888 

.0008 

.0067 

.0088 


.0088 
.0087 


.0100 
.0183 


SnooessiTe 

peimanent 

set. 


Tneh. 


Kemarks. 


Initial  load. 


Elastic  limit 
Load  fell. 


Tensile  strength. 


Oememl  •nmtnary. 

Tensile  stnoirtb  per  aqnsMlnoli of  original  section poonds..  115,800 

Slastio  limit  per  square  inch  of  original  section do...    88,000 

5<uigatfon  per  Incn  after  rapture inch..     .1097 

^'^{ition  pa- inch  under  strain  at  ehistio  limit do...  .002888 

^^Qotionindianieter  at  point  of  rupture do...       .116 

f^Qotion  in  areft  After  rupture,  per  cent  of  original  section 40.8 

^tion^mptare...^. 1".  16  fiwm  neck 

g»^toterof  broken  surface Anesillj 

'*'**giUon  of  Inch  aectiona ".24*,  ".17,  ".08 
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ROLLED  RIFLE-BABREL  STEEL. 


No.  5489. 


Marks,  491  M. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloneation 
per  mob. 

SnocesaiTe 
elongation 
perlnch. 

Permanent 
•et. 

SnoceasiTe 

permanent 

set. 

Remarks. 

Total 

^"iA— 

Poundt. 
200 
1,000 
2,000 
4,000 
8,000 
8,000 
10,000 
12,000 
13,000 
14,000 
15,000 

14,400 
14,800 
15,200 
18,000 
18.800 
17,800 
18,400 
19,200 
20,000 
20,800 
21,800 
22,400 
23,200 
28,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
80,000 
85.000 
70,000 
75.000 

72,000 
73,000 
78.000 
80,000 
84,000 
88,000 
92,000 
98.000 
100,000 
104,000 
108,000 
112,000 
118,000 
118,100 

Inch. 
0. 

.000188 
.000300 
.000887 

Inch. 
0. 

.000133 
.000187 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
LoadfelL 

Tensile  atrongth. 

.001000    1      .000838 
.001387    ,      .000887 

.001733 
.002087 
.002233 
.002400 
.002800 

.008383 

.009000 

.0133 

.0187 

.0200 

.0233 

.0287 

.0300 

.0387 

.0438 

.0500 

.0800 

.0883 

.1287 

.000388 
.000834 
.000188 
.000187 
.000200 

.008733 

.002867 

.0048 

.0034 

.0038 

.0038 

.0034 

.0038 

.0087 

.0088 

.0087 

.0100 

.0238 

.0484 

0. 

0. 

OenenU  tummary. 

Tensile  atrength  per  sqnare  inon  of  original  section poniids..  118,100 

Slastio  limit  per  square  inch  of  original  seotion do...    75,000 

Slongation  per  inon  after  rapture inoli..      .1800 

Klongation  per  inch  under  strain  at  elastio  limit d<^...  .002800 

Seduction  in  diameter  at  point  of  rupture do...       .125 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture 1".04  ftom  neok 

Character  of  broken  surface flnesilky 

Elongation  of  inch  seotioiia 'MO,  ".14,  ".80* 
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BOLLED,  BEHEATED  IN   OPEN  GOKE  FiBE  TO  LlGHT  GHEBBY 

GoLOBy  AND  Annealed  in  Chabooal. 


No.  5490. 


Mnrks,  492  B. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  3''. 


Applied  loads. 


Total. 


POttfMto. 

200 

1,000 
2,000 
4,000 
0,000 
8,000 
10,000 
12,000 
12.200 
12,400 
12,000 
12,800 
18,000 
18,200 
18,400 
18,000 
18,800 
14,000 
15,200 
16,000 
10,800 
17,000 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24,000 

24,800 


Per 


mroM 
Don. 


Pound: 
1,000 
6,000 
10,000 
20,000 
80,000 
40.000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
68,000 
70,000 
76,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
120,000 

124,000 


Elonffatioii 
perlnoli. 


Ineh, 
0. 
.000100 


.000667 
.001000 
.001888 
.001667 
.002038 
.002100 


.002588 
.008467 
.004500 
.006867 
.005683 
.006800 


.007700 

.0133 

.0167 

.0167+ 

.0200 

.0283 

.0267 

.0800 

.0383 

.0867 

.0483 

.0500 

.0633 

.0067 

.1183 


Sncceaslve 
elongation 
perlnch. 

Permanent 
set. 

Suocessive 
set. 

Inch, 
0. 

.000100 
.000200 

.000367 

.000838 

.000838 

.000334 

.000366 

.000067 

.000200 

.000238 

.000084 

.001033 

.000867 

.000566 

.000367 

.000688 

.0007^7 

.0056 

.0084 

.0000+ 

.0083 

.0033 

.0034 

.0083 

.0033 

.0034 

.0066 

.0067 

.0133 

.0334 

.0166 

Ineh. 
0. 
0. 

Inch. 
0. 

0. 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strenirth  per  sqiitfe  inch  of  original  section pounds..  124,000 

Blastio  limit  per  square  ineh  of  original  section -do...    61,000 

Elongation  per  inch  after  rupture Inch..      -IJOJ 

Elongation  per  Inch  under  strain  at  elastic  limit ^^•-  '^^}Si 

Bsdnction  in  diameter  at  point  of  rapture "*•••       ;2*S 

BedDotion  In  area  after  rupture,  per  cent  of  original  section "Tf^mnwjk 

KioBgationof  inohsectlons -^^  •    •^®'    ^ 
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ROLLED  BIFLE-BARREL  8T££L. 


Marks,  492  M. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5491. 


Applied  loftda. 

Elongation 
I>er  inch. 

Succesaive 

Permanent 
set. 

Successive 
set. 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
perlnch. 

200 
1,000 
2,000 
4,000 
6.000 
8.000 
10,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,900 
22,400 
23,200 
24,000 
24.650 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70.000 
71,000 
72,000 
78,000 
74,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96,000 
lOlSOOO 
104,000 
108,000 
112.000 
116,000 
120.000 
123,250 

Inch, 

0. 

.000167 
.000600 
.000633 
.001000 
.001367 
.001700 
.002038 
.002233 
.002433 
.003567 
.004833 
.006000 
.006833 
.007433 
.007867 
.008500 
.009133 
.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0367 
.0483 
.0533 
.0667 
.1000 

Inch. 
0. 

.000167 
.000183 
.000383 
.000867 
.000867 
.000333 
.000838 
.000200 
.000200 
.001134 
.001266 
.001167 
.000833 
.000600 
.000484 
.000633 
.000688 
.000867 
.0033 
.0034 
.0038 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066. 
.0100 
.0134 
.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section • .ponndt..  129,250 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  mptnre inch..      .1067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002283 

BedncUon  ui  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture " . 5  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  an  eccentric  spot 

Elongation  of  inch  sections ".16*.  ".09,  ".07 


^^X.I^ED 
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ItOLLED,  EEB3U*f^^     IN     OpBN    COKB    FIBB    TO    LlGHT    OHBBBT 
OOliOB,  AI9D  ANNBALBD  IN  LiME. 


Marks,  493  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5492. 


AppUedloftda. 

Eloncation 
perbich. 

SnooeMive 
eloontion 
perlnch. 

SoMeaaiTe 

Kemarka. 

ToUl. 

PerMaare 

"•^        1       set. 

Pounds, 
200 
1,000 
2,000 
4  000 
6.000 
6,000 
10.  (KH) 
12,000 

Pounds.  . 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50.000 

80,000 

67,000 

68,000 

88,000 

70.000 

71.000 

72.000 

76,000 

80,000 

84.000 

92.000 

06,000 

100,000 

104.000 

108,000 

112.000 

116,000 

120,000 

124,000 

127,300 

IndL 

a 

.000188 

.000300 

.000633 

.001000 

.001333 

.001700 

.002033 

.002300 

.002667 

.003638 

.004867 

.005600 

.006338 

.0100 

.0133 

.0167 

.0200 

.0333 

.0267 

.0300 

.0838 

.0367 

.0433 

.0500 

.0633 

.0000 

Inch, 
0. 

.000133 
.000167 
.000333 
.000367 
.000333 
.000367 
.000333 
.000267 
.000367 
.000966 
.001234 
.000783 
.000788 
.003667 
.0033 
.0034 
.0038 
.0038 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0133 
.0267 

Ineh. 
0, 
0. 

Inch, 
0, 

Initial  load. 
Elaatio  limit. 

Tanaileatreiigth. 

0. 

'     13,400 

' 

13.600 

13,800 
14.000 
14.200 
14.400 
15,200 
16.000 
16,800 
18,400 
18,200 
20,000 
20,800 
21,600 
22,400 
23.200 
24,000 
24.800 
25,460 

' 

'............ 

I 

General  sumnuirjf. 


.pomida.< 


127.889 

87,080 

.1067 


Tan^a  9traigth  per  sQiure  incb  of  ariginal  aeotion 

gMtIc limit  pM-aaoaS inch  of  o?igiMr««tkm --^o. 

f»B|pation  per  inch  after  rnptiDre Inch.. 

^SnMan  per  inch  uSZTM^minottUmUe  limit do... 

AMnctloo  in  diameter  afcDoiiit  of  rapture do...       .096 

*Jncti(m  in  area  after  rnptiW^'P^*^^  ;;;;*JL1_  ^'i. 

^tUm of mptnitt     '^^*^    ".55ftomBeek 

Character  of  broken  .n'^LU' flno  granolar,  radiatlag  from  a  point  near  the  centar 

BongationofiaS^SS^:: *. * .*::...  ".07.  ".08, ".m 
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ROLLED   RIFLE-BABREL   STEEL. 


Marks,  493  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No.  6493, 


Applied  loads. 

Elosffatioii 
per  inch. 

SnooeMive 
elongation 
per  inch. 

Pennanent 
set. 

Sacoi^a«ive 

permanent 

set. 

Remarks. 

Total. 

Persqaare 
inch. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14.800 
15,000 
15,200 
16,000 
16,800 
17,600 
19.200 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
80,000 
84,000 
88,000 
96,000 

Inch. 
0. 

.000138 
.000883 
.000700 
.001088 
.001400 
.001783 
.002100 
.002300 
.002433 
.002867 
.004067 
.004667 
.005867 
.005667 
.'006038 
.006583 
.007800 
.007833 
.008467 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0700 
.0967 

Inch, 
0. 

.000138 
.000200 
.000367 
.000833 
.000867 
.000333 
.000367 
.000200 
.000133 
.000484 
.001200 
.000600 
.000700 
.000300 
.000366 
.000500 
.000767 
.000583 
.000634 
.004833 
.0034 
.0033 
.0033 

.oon4 

.0033 
.0033 
.0067 
.0067 
.0100 
.0138 
.0287 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 

0. 



1 

1 

1 

1 

# 

:":::;;::.! 

20,000 
20,800 
21,600 
22,400 
23.200 
24.000 
24.800 
25,180 

100,000 
104,000 
108,000 
112.000 
116,000 
120,000 
124, 000 
125.900 

General  summary. 

Tensile  atrength  per  square  inch  of  original  section ...•• pounds..  125,900 

Blastio  Umit  per  sanare  inch  of  original  section do...    05,000 

Elongation  per incn  after  mptnre inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  Umit do...  .002800 

Reduction  in  diameter  at  point  of  mptnre do. ..       .  045 

Redaction  in  area  after  mptnre,  percent  of  original  section 16.9 

Position  of  mptnre ".70  from  neck 

Chu«cter  of  hroken  surface fine  granular,  radiating  firom  a  dull  silky  center 

Elongation  of  inch  sections • ".17*.  ''.09,  ".07 


ROLLED  BIFLE-BABREL   STEEL. 
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BOLLED,  EeHEATED  IN  GAS  FuRNAGE,  ANNEALED  IN  OHABCOAL, 

Heated  in  Open  Cose  Fire  to  Light  Cherry  Color,  and 
Annealed  in  Charcoal. 


No.  6494. 


Marks,  494  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

EloDsatioii 
perlnoh. 

SaooeMlre 
elonntion 
perlnoh. 

Successive 

Bemarks. 

ToUl. 

PerMnan 
ineb. 

•^         1        set. 

1 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

12,800 

13,000 

12,600 
12,800 
13,000 
1^200 
14,000 
15,200 
1^000 
16,800 
17,600 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
22,480 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
64,000 
65,000 

63.000 

64,000 

60.000 

66.000 

70,000 

76,000 

80,000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

112,250 

Ineh. 
0. 

.000133 
.000333 
.000667 
.001000 
.001383 
.001067 
.002000 
.002133 
.002283 

.003133 

.006167 

.008067 

.000667 

.0138 

.0200 

.0238 

.0267 

.0300 

.0883 

.0400 

.0467 

.0567 

.0667 

.1000 

.1200 

Ineh. 
0. 

.000138 
.000200 
.000834 
.000333 
.000333 
.000834 
.000333 
.000138 
.000100 

.000900 

.008034 

.002800 

.000700 

.003633 

.0067 

.0033 

.0034 

.0033 

.0088 

.0067 

.0067 

.0100 

.0100 

.0383 

.0200 

Ineh. 
0. 
0. 

Ineh. 
0. 

t 
Initialload. 

Elastic  limit. 

"6: 

0. 

Load  feU. 

1 

1 

Tensile  strenf  th. 

General  summary, 

Teluilestraiurth  per  square  inch  of  original  section pounds..  112,250 

Slaatlc  limit  per  flqn«re  inch  of  original  section do...    64,000 

BJongaOon  per  iDch  after  mptiire inch..      JL767 

^n^fttion  per  inch  under  strain  at  elasticlimit do...  .002188 

AOdoctioQ  ii,  ajameter  at  point  of  rapture do...       .095 

AOdnction  in  |U«A  after  mptan,  p«r  cent  of  original  section ---j 84.0 

iroaitioQ  of  niDtare 1".6  flfom  neck 

Cbaiictiro#^ken  surface     sUky,  interspersed  with  fine  granulation 

^<»«8»5onofiDcheecti^;;:;;; ".ijr".27*,".i4 
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ROLLED  BIFLE-BABRBL  STEEL. 


Marks,  494  M. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Oanged  length,  3'^ 


No.  6496. 


Applied  loads. 

EIoneadoD 
per Inch. 

Sncoessive 
elongation 
per  Incli. 

Permanent 
set. 

SnooesBive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

12,800 
13,000 
13,200 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22.570 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 

64,000 
66,000 
66,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
112.000 
112,850 

Jneh, 
0. 

.000167 
.000333 
.000700 
.001067 
.001400 
.001767 
.002000 
.002183 
.002838 

.005138 

.006800 

.009000 

.0133 

.0200 

.0283 

.0267 

.0800 

.0383 

.0867 

.0467 

.0583 

.0667 

.1000 

.1167 

Inch. 
0. 

.000167 
.000166 
.000867 
.000367 
.000333 
.000967 
.000283 
.000183 
.000200 

.002800 

.001667 

.002200 

.0048 

.0067 

.0083 

.0084 

.0038 

,0083 

.0084 

.0100 

.0066 

.0134 

.0388 

.0167 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

General  eummary. 

Tensile  strength  per  aqoAreliieh  of  oriffinal  section .pounds..  112,850 

Elastic  limit  per  Moare  inch  of  originu  section do...    65,000 

Elongation  per  inch  after  mptnre -. inch..      .1700 

Elongation  per  inch  under  snain  at  elastic  limit do...  .002883 

Reduction  in  diameter  at  point  of  rupture do...       .096 

Keduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture 1".68  flrom  neck 

Character  of  broken  surface silky,  with  a  trace  of  granulation 

Elongation  of  inchsecUons.... ..,.« ".12,  ".27*,  ".IS 


ROLiI^ED   BIFLE-BABKEL  8TEEL. 
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•^^^^-I-KD,  SfiHSATKB    IN   GAS  FTJBNACJB,  AmXEALED  IN  CHASCOAL, 

^BATBD  IK  0PSI7  Coke  FntB  to  Light  Ohssbt  Color,  anb 


Marks,  496  B. 

Sectional  area,  .*20  square  inch 
^«aged  length,  3". 


:So.  5496. 


Applied  Joada,       ' 


TotMl. 


8Qcc«uWe 

^1  Jk««  tfi  a  fr4«t,vft 


,  lElonption  JJ^T 


^14,000 

^«,ooo 

■■^2,000 

^^o.ooo 

^M,000 

^^00,000 
:m.06,ooo 

-^16,0©© 


Inch. 
0. 
.000188 
.000300 
.000607 
.001033 
.001400 
.001783 
.002100 


.002467 

.OMIOO 

.007788 

.006300 

.0188 

.0167 

.0200 

.0283 

.0267 

.0800 

.0888 

.0400 

.0488 

.0600 

.0067 

.0600 

.1067 


Mvu^atloQ 
perlneb. 


Jneh. 
D. 

.006138 
.000167 
.000867 
.000866 
.000867 
.000838 


.000167 
.000200 


.001688 


.000667 

.0050 

.0034 

.0088 

.0033 

.0034 

.0083 

.0033 

.0067 

.0033 

.0067 

.0167 

.0233 

.0167 


Pennanent 


Jneh, 
0. 
0. 


Soeoeasire 
pemianeiit 


Inch. 


Remarks. 


Initial  load. 


Elaatic  limit. 
Load  fell. 


I  Tensile  strength. 


General  $ummary. 


Poutton  of  niptmre.  -••'i'll .*.'.....* '.'. silky,  interspersed  with  fine  granulation 

Character  of  broken  aurMcc j»  *-  ".09.  ".12.  ".24* 

HongationofinchaeoUoiia "•*     "' 
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ROLLED   RIFLE-BABBEL  STEEL. 


Marks,  495  M. 

Diameter,  ".605. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  3". 


No.  6497. 


Applied  loftds. 

EloneatioD 
per  Inch. 

SncceMive 
elongation 
per  inch. 

SuccesaiTe 

Remarka. 

Total. 

Per  sqaare 

Permwientip^^^^^^ 
■"*•       1        »et. 

1 

Poundi. 
200 
1.000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
13,000 
13,800 

18,600 
13,800 

14.000 

14,400 
15,200 
16.000 
17,600 
18,400 
18.200 
20,000 
20.800 
21.600 
22,400 
22,420 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60.000 
65,000 
60,000 

68,000 
68,000 

70,000 

72,000 
76,000 
80,000 
88,000 
92,000 
96.000 
100,000 
104,000 
108,000 
112,000 
112, 100 

Inch. 
0. 

.000138 
.000300 
.000667 
.001000 
.001383 
.001667 
.002083 
.002200 
.002367 

.002833 
.008267 
/    .004300 
\    .009633 
.0133 
.0167 
.0200 
.0238 
.0267 
.0333 
.0367 
.0433 
.0533 
.0667 

Inch. 
0. 

.000133 
.000167 
.000367 

Inch. 

0. 

Inch. 

0. 

Initial  load. 

Elaatic  Umit, 
LoadfeU. 

.000383 
.000333 
.000834 

0. 

.000366 
.000167 
.000167 

.000466 

.00M34 

.001033 

.005533 

.003467 

.0034 

.0038 

.0033 

.0034 

.0060 

.0034 

.0060 

.0100 

.0134 



Tenaile  etrength. 

' 

-..-.I 

1 

1 

General  iummary, 

Tenaile  atrangth  per  aqiuve inch  of  original  section poonda..  112,100 

Blaatio  limit  per  aqnare inoh  of  originiu  aection do...    69,000 

Elongation  per  inch  after  rupture inch..      .1167 

Elongation  per  inch  under  atrain  at  elaatic  limit do...  .002867 

Beduotion  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  aection 43.8 

Position  of  rupture ".25  from  neok. 

Character  of  broken  aurfaoe exceedingly  fine  granular,  radiating  from  a  point  near  the  center; 

cup^haped  ends. 
Elongation  of  inch  sections ".04, ''.05,  ".26* 


BOLLED   BIFIiE-BARREL   STEEL. 
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BoLLED,  Annealed  in  Ghabooal^  Heated  in  Open  Coke  Fibbs 
TO  Light  Ghebby  Golob,  and  Annealed  in  Ghabooal. 


No.  6498, 


Marks,  496  B. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  londs. 

EkmsaUon 
per  inch. 

Suooeaaive 

Permanent 
•et. 

permanent 
set. 

Remarks.           , 

Total. 

Per  square 

PoundM, 

200 

1.000 

2,000 

4.000 

8,000 
10,000 
11,000 
12,000 
13,000 
13,200 
13,400 
13,600 
14,400 
15,200 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
23,960 

Poundt. 

1,000 

5,000 

10,000 

20.000 

80,000 

40,000 

60,000 

56,000 

60,000 

66,000 

66,000 

67,000 

68,000 

72,000 

76,000 

84,000 

88,000 

92,000 

96,000 

100.000 

104,000 

108,000 

112,000 

116.000 

119,800 

0. 

.000167 
000388 
.000667 
.001000 
.001383 
.001700 
.001867 
.002083 
.002287 
.004000 
.006100 
.008167 
.0138 
.0167 
.0200 
.0283 
.0267 
.0300 
.0338 
.0400 
.0467 
.0533 
.0667 
.1133 

Inch. 
0. 

.000167 
.000166 
.000334 
.000333 
.000333 
.000367 
.000167 
.000166 
.000234 
.001783 
.002100 
.002167 
.005133 
.0034 
.0033 
.0033 
.0034 
.0083 
.0083 
.0067 
.0067 
.0066 
.0134 
.0466 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
•Elastic  limit. 

Tensile  strength. 

0. 

0. 



General  eumtiuiry. 

Tenaile  ttrength  per  tqnare  ineh  of  orlff^nal  section pounds..  119,800 

Blaatic  limit  per  aqnare  inch  of  oricinaisection do...    65,000 

Elongation  per  Inoii  after  rupture inch..     .1500 

Elongation  per  Inch  under  atrain  at  elastic  limit do..i  .002207 

liednction  in  diameter  at  point  of  rupture do...       .076 

f^daction  in  area  after mptnre,  per  cent  of  original  section 27.4 

P^itioQ  of  mpsare ".Oftomneok 

S^racter  of  broken  surface silky  and  fine  granulation  intertpersed 

Uongation  of  inch  sections ".22*.  ".18,  ".10 
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BOLLED   BIFLE-BABBEL   STEEL. 


If  o.  6499. 


Marks,  496  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loade. 

permch. 

SuooeMive 
elongation 
perlnoh. 

Permanent 
set 

• 

Saooeesire 

Hemarks. 

Tof  1.     ^"taX'" 

permanent 
set. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
18,000 
13,600 
13,800 

12.800 
18,000 
13,2«0 
18,400 
13,600 
14,400 
15,200 
16,000 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
68,000 
60,000 

64,000 
65.000 
66,000 
67,000 
68,000 
72,000 
76,000 
80,000 
88,000 
02,000 
06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
119,050 

Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001367 
.001700 
.002067 
.002233 
.002367 
.003000 

.003100 

.008367 

.004100 

.Q0SA33 

.000167 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0400 

.0467 

.0567 

.0700 

.1133 

Inch. 
0. 

.000133 
.000167 
.000367 
.000866 
.000334 
.000833 
.000867 
.000166 
.000134 
.000633 

.000100 

.000267 

.000733 

.001833 

.008234 

.004183 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0033 

.0067 

.0100 

.0133 

.0433 

In^ 
0. 
0. 

Inch. 
0. 

Initialload. 

Slasticlimit. 
Load  fell 

0. 

1 

Tensile  strength. 



\ 

General  iummarjf. 

Tensile  strength  per  square  Inoh  of  original  section pounds..  119,050 

Elastic  limit  per  sanare  inch  of  originu  section do. . .    68, 000 

Elongation  per  inch  after  mpture inch . .      .  1767 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002867 

Reduction  in  diameter  at  point  of  rupture do...        .086 

Reduction  in  area  aftor  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface silky  and  fine  granulation  interspersed 

Elongation  of  inch  sections ".13,  '^24*,  ".16 


l^LI^BD   BIFLE-BABBSL   STEEL. 
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BOLLED,  AimEALED    Hi    GHASGOAL,  HBATED  IN  OpBN  GoKE  FiEB 

TO  LiaHT  Ch£bby  Colob,  and  Annealed  in  Limb. 


Marks,  497  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inr' 

Ganged  length,  3".  . 


No.  5500. 


Appli 

Bd  loads. 

Per  square 
incli. 

'S.'js.r 

Sacceaaive 

Snooeaaive 
permanent 

aet. 

Kemarks. 

Total. 

elonmtion  '^•™»««» 
perTach.          ***• 

Ptmnd*. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,600 
12,800 

12.400 
12,600 
12,800 
18,000 
13,200 
13,400 
13,600 
18,800 
14,000 
14,400 
15,200 
16,000 
16,800 
17.000 
18,400 
10,200 
20.000 
20,800 
21,660 
22,460 
2n,266 
24.660 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
68,000 
64,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

60.000 

70,000 

72,000 

76,000 

80,000 

84.000 

88.000 

92,000 

06,000 

100,000 

104,000 

108,000 

112,060 

116,060 

120.000 

Inch. 
0. 
.000167 
.000833 
.000667 
.001083 
.001367 
.001700 
.002067 
.002233 
.002500 

.002833 

.003467 

.005083 

.005467 

.006300 

.006600 

.00ri67 

.007033 

.008600 

.0100 

.0138 

.0167 

.0200 

.0233 

.0267 

.0800 

.0883 

.0867 

.0433 

.0500 

.0668 

.0967 

Inch. 
0. 

.000167 
.000166 
.000334 
.000366 
.000834 
.000333 
.000367 
.000166 
.000267 

.000333 

.000634 

.001566 

.000484 

!  000833 

.000300 

.000667 

.000666 

.000667 

.0014 

.0038 

.0034 

.0033 

.0083 

.0084 

.0088 

.0033 

.0084 

.0066 

.0067 

.0133 

.0334 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  feU. 

.•----- 

■ 

0. 
.000088 

"**.' 000033*" 

Tensile  stren^fa. 

General  summarif. 

Teuile strenirth per  aqnare  inch  of  orlffiiial  Mction ponnda..  120,000 

nastio  limit  per  sqiiaro  inoh  of  original  section do...    63,000 

Songmtion  per  indi  after  mptore inch..     .1833 

^ngation  per  inch  under  atrain  at  elastic  limit d®--  -002288 

Bednction  in  diameter  at  point  of  ruptare do...       .075 

AfldactioB  in  area  after  ntpt«u^P*^<'^''^<^<>'iS^<^*^^<*'> i-       ^'^ 

Position  of  mptnie  ".»fh>mneck 

Character  of  brokeiVurfioo toe  granular  dnll  sUky  ec«enfalcepo^ 

*>«»««IonofiiMA8«5toBr. ".08,  ".12.".^* 
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BOLLED   BIFLE-BABBEL   STEEL. 


Marks,  497  M. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No,  5501. 


Applied  loAde. 

Elongation 
per  inch. 

Sncoeaaive 
olongation 
per  inch. 

Permanent 
aet. 

permanent 
set. 

Remarka. 

Total. 

Peraquare 
inoh. 

Poundt. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,000 

13,800 

14,000 

14,200 
14.400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24.000 
24,620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
60.000 
60,000 
66,000 
69,000 

70.000 

71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
123,100 

Inch, 
0. 

.000188 
000333 
.000667 
.001000 
.001367 
.001700 
.002067 
.002267 
.002433 
/    .002838 
\    .003933 
.006500 
.006733 
.0100 
.0138 
.0167 
.0200 
.0283 
.0267 
.0300 
.0333 
.0400 
.0433 
.0567 
.0788 
.1188 

Inch. 
0. 

.000188 
000200 
.000884 
.000333 
.000367 
.000338 
.000367 
.000200 
.000166 
.000400 
.001100 
.001567 
.001233 
.003267 
.0033 
.0084 
.0033 
.0038 
.0034 
.0088 
.0083 
.0067 
.0088 
.0134 
.0166 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit 

Tenaile  strength. 

0. 

General  nummary. 

Tentile  atrength  per  sqnare  inoh  of  oriffinal  section poiinda..  123,100 

Elaatio  limit  per  square  inoh  of  original  section do...    60,000 

Elongation  per  inch  after  mptnre inch..     .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002483 

Redaetionin  diameter  at  point  of  mptnre do...       .106 

Eednction  in  axe*  after  mptore,  per  cent  of  original  section 37.1 

Poaition  of  raptoie 1"  from  neck 

Character  of  hrokensnrfaoe ailky,  with  trace  of  grannlation 

Elongation  of  inch  secUons ".26%  'M4,  "JO 


ROLLED  RIFLE-BARREL  STEEL. 
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EoLLED,  Annealed  in  Air,  Heated  in  Open  Coke  Fibe  to 
Light  Oherrt  Color,  and  Annealed  in  Gharooal. 


No.  5502. 


Marks,  498  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


,  1    nar  fnch     '  elongation 

Total      Persauare.  P®*^*"*^"*  ■   per  inch. 
I      incQ.       I  I 


Permanent 
set. 


Pounds. 

200 
1,000 
2,000 
4,000 
0,000 
8,000 
10,000 
11,000 
11.200 
11,400 

n.60o 

11.800 
12.000 
12,200 
12.400 
12,600 
12.)$00 
13,600 
14,400 
15,200 
16,000 
16,800 
17.600 
16,  400 
10,200 
20,000 
20,800 
21.600 
22,400 
22,820 


Pounds. 

1,000 

5.000 

10,000 

20,000 

30,000 

40.000 

50,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

61,000 

62.000 

63,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

114.100 


Inch.      I 
0. 

.000167  , 
.000333 
.000700  i 
.001033  I 
.001367 
.001733  ' 
.001933 
.002000 
.003267 
.003733 
.004000 
.004667 
.005367 
.006300 
.007000 
.007500 
.0100 
.0183 
.0167 


.0267 


.0467 
.0567 
.0733 
.1100 


Inch. 
0. 
.000167 
.  000106 
.000367 
.000333 
.  000334 
.000366 
.000200 
.000067 
.001267 
.000466 
.000267 
.000667 
.000700 
.000938 
.000700 
.000500 
.0025 
.0033 
.0034 
.0033 
.0083 
.0084 
.0083 
.0083 
.0067 
.0067 
.0100 
.0166 
.0867 


i       Inch. 

i     0. 


Succefwive 

permanent 

set. 


Inch. 


0. 

000033 

.000033 

Remarks. 


IniUalload. 


Elastio  Umit. 


Tensile  strength. 


General  eummary. 


Tenaile  straigth]>er  square  inch  of  original  seotion pounds..  114,000 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  incii  after  rupture inch..      .1533 

Elongation  perincli  under  strain  at  elasticlimit do...  .002000 

Seduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture l."l  from  neck 

Character  of  broken  surface granular,  irregular  surface ;  dull  spot  at  the  circumference 

Hongation  of  inch  socUons ''.  21*,  ".  14,  ".  11 


H.  Doc.  131- 
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ROLLED  BIFLE-BAKREL  STEEL. 


No.  6503. 


Marks,  498  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccossiTe 
elongation 
perlnch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Remarks. 

Total. 

PerBOuarc 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,00C 
8,000 
10,000 
11,000 
11,800 
12,000 

12,200 

12,400 
12,600 
12,800 
18.000 
13,200 
13,400 
13.600 
14.400 
15.200 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,640 

Pounds 
1.000 
5,000 
10,000 
20.000 
80,000 
40,000 
50.000 
55.00e 
59,000 
60,000 

61,000 

62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68.000 
72,000 
76.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,200 

Inch. 
0. 

.000133 
.000300 
.000667 
.  001033 
.  001367 
.001783 
.001900 
.002067 
.002183 
/    .002367 
\    .002967 
.004967 
.005500 
.006233 
.006700 
.  007167 
.007800 
.008633 
.0133 
.0167 
.0200 
.0283 
.0267 
.0300 
.0383 
.0400 
.0467 
.0567 
.0733 
.1138 

Inelu 
0. 

.000133 
.000167 
.000367 
.000366 

.000366 
.000167 
.000167 
.000066 
.000234 
.000600 
.002000 
.000533 
.000733 
.000467 
.000467 
.000633 
.000833 
.004667 

.oa^ 

.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.0166 
.0400 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

1 

.000038 

.000033 

1 

.000067 

.000034 

i .. 

OefMral  gummary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..  118,200 

Elastic  limit  per  saoare  inch  of  original  section do...    60,000 

Elongation  per  incn  after  rapture ^....inch..      .1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002183 

Reduction  in  diameter  at  point  of  rupture do..         .085 

Reduction  in  are*  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".9  tram  neck 

Character  of  hroken  surface fine  granular,  dull  center 

Elongation  of  inch  seotioni ".08,  ".11,  ".23* 


BOLLED   RIFLE-BAfiBEL   STEEL. 


99 


BjCilAifi^'  A.KNISAJLED  IN   A.IE,  HEATED  IN  OPEN  OOKB  FiBB  TO 

XAOtMTjj  Chebby  Golob,  and  Annealed  in  Lime. 


Diamelw  "-505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Ko.  6504. 


Applied  loads. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,000 

12,000 

12,600 

12,800 

13.000 

13,200 

18,400 

13,600 

14,400 

15,200 

16,800 

17,600 

18,400 

19.200 

20,000 

20,800 

21,6U0 

22,400 

23.100 


Pounds. 

1,000 

fi,000 

10,000 

20,000 

30,000 

40,000 

60.000 

65,000 

60,000 

63,000 

04,000 

66,000 

66,000 

67,000 

68,000 

72.000 

76,000 

84.000 

88,000 

92.000 

86.000 

100,000 

104,000 

108,000 

112,000 

115,500 


EloDntion 
permcb. 


Ineh. 
0. 

.000183 
.000333 
.000667 
.001000 
.001367 
.001700 
.001867 
.002033 
.002133 
.002367 


.006767 

.007267 

.008100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0483 

.0533 

.0667 

.1033 


p«rlxioh.  I    ■**• 


Ineh. 
0. 

.000183 
.000200 
.000334 


.000367 

.000338 

.000167 

.000166 

.000100 

.000234 

.001000 

.003400 

.000500 

.000833 

.0052 

.0034 

.0033 

.0033 

.0084 

.0066 

.0OS4 

.0066 

.0100 

.0134 

.0366 


Ineh. 


0. 
0. 


Siioc«Asive  j 

permanent : 

set. 


Remarks. 


Inch. 
0.  Initial  Icmd. 


EUstio  limit 


Tensile  strength. 


J 


General  eummary, 

Tenaa^ atrenrth-Dereannie inch  of  original  Beotiou pounds..  115,500 

£^ticliiQit£rrMii«x«lnobof  origiiuirseotion do...    63.000 

Jlongstion  paTinch  »ft«r  mptnre *»«*»-      -^^ 

S'oDWionDer  inch  UDder  strain  at  elastic  Umlt do...  .002133 

5*?"ctloniJdiiumeter  at  point  of  rupture do...       .085 

SS2^«a  in  ai»»  after  mptore,  per  cent  of  original  section ;...-       30.7 

*«wtion  of  mititiTra       ".7  ftom  necK 
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ROLLED   RIFLE-BARREL   STEEL. 


Marks,  499  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  6505. 


Applied  loads. 

Elon^tion 
p«r  inch. 

Sacoef^sive 
eloii/;ation 
per  iuch. 

Permanent 
set. 

Snccessive 

permanent 

set 

Remarks. 

Total. 

round*. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
11,000 
12, 000 
14,000 
14, 200 

13,600 
13,800 
14.000 
14, 200 
14, 400 
15, 200 
16,000 
16,800 
17,000 
18,400 
19,200 
20.000 
20,800 
21,600 
22.400 
23,050 

Per  sqaare 
iuch. 

l*ounds. 
1,000 
5,000 
10,000 
20.000 
30. 000 
40,000 
50.000 
55,000 
60,000 
70,000 
71,000 

68,000 
09,000 
70,000 
71,000 
72.000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100.000 
104, 000 
108.000 
112,000 
115,250 

Inch. 
0. 

.000167 
.000367 
.000700 
.001033 
.001400 
.001733 
.001900 
.002100 
.002467 
.002533 

.003333 

.004467 

.006167 

.008000 

.011000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0400 

.0467 

.0567 

.0700 

.1167 

Inch. 
0. 

.000167 
.000200 
.000333 
.0003;{3 
.000367 

Inch. 
0. 
0. 

Inch. 
0. 

luitialload. 

Elastic  limit 
Load  felL 

. 000333 

0. 

.000167 
.  000200 
.000367 
.000066 

.000800 

.001134 

.001700 

.001833 

.003000 

.0023 

.0034 



1 





.0033 

.0033 

.0066 
.0067 
.0067 
.0100 
.0133 
.0467 

1 

Tensile  strength. 

*     1      

' 

General  eummary. 

Tensile  strength  per  square  inch  of  oriffinal  Motion pounds..  115,260 

Elastic  limit  per  sauare  inch  of  originaTsection do . . .    71, 000 

Slongation  per  incn  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002533 

Bednction  in  diameter  at  point  of  rupture do . . .       .  1 05 

Ileduotion  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture l."2  ftt>m  neck 

Oharaoter  of  broken  surface fine,  silky ;  cup'Shaped  ends 

Elongation  of  inch  sections ".10,  ".17,  ".25» 


^Or,I,ED  BIFL£-BABREL   STEEL. 

^^drtjr.A»  Stock,  Becent  Manufacture. 

No.  5510. 
Marks,  49. 
Diameter,  ".564. 
Sectioiial  area,  .25  square  inch. 
Ganged  length,  3". 
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Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

12,600 

15,000 

16,000 

18,250 

15,000 
15, 250 
15,500 
16,000 
16,500 
17,000 
18,000 
19,000 
20,000 
20.500 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,600 
26,000 
26,180 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
64,000 
65,000 

60,000 
61,000 
62,000 
64.000 
66,000 
68,000 
72,000 
76,000 
80,000 
82,000 
86,000 
88,000 
90,000 
92,000 
•4,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,720 


Inch. 
0. 

.000133 
.000367 
.000783 
.001067 
.001400 
.001783 
.002100 
.002233 
.003367 

.006167 
.008667 


.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0367 
.0400 
.0433 
.0600 
.0533 
.0600 
.0667 
.0600 
.1067 
.1333 


Successive 
elongation 
per  inch. 


Inelu 
0. 

.000133 
.000234 
.000366 
.000334 
.000333 
.000383 
.000367 
.000183 
.001134 

.002800 

.002500 

.000666 

.000667 

.0083 

.0034 

.0088 

.0033 

.0084 

.0033 

.0038 

.0034 

.0038 

.0063 

.0067 

.0033 

.0067 

.0067 

.0133 

.0267 

.0266 


Permanent 
set. 


Inch, 
0. 
0. 


SucceMive 

permanent 

set. 


Jneh, 


.000033 


.000033 


Remarks. 


Initial  load. 


Elastio  limit. 
Load  fell. 


Tensile  strength. 


General  eummary, 

TjBDaUeBtnngtbitwmanaieiaehof  mig^nnlMctioD. pounds..  104,720 

gtttic limit 5»ffiSSoli  of  original  section .do...    64,  WO 

BongationperincJ^SSrrnptiire inch..    ^2233 

EongatianperSohSiderstrw"*  •l«tic  limit do...  .002233 

Bednctlonlndi»inef»l?rt  i>oin*<>'™P*"re do...       .144 

BednctioninareaaSir  ruptn«»P®'f  *^®°*®^**'^8*°»^  section r':y^V'  *  1**® 

Position  of  niptorJ. ;;.'  »*"*ddle  of  stem 
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ROLLED   RIFLE-BARKEL   STEEL. 

Same  as  Speoihbn  No.  5510. 
No.  6511. 


Marks,  49. 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

ElonMtion 
per Inch. 

SnooeMlre 
elon/^ation 
per  inch. 

Permanent 
set. 

Sacceasive 

Total. 

Pereqnare 
incb. 

permanent 
sot. 

Bemarka. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 

12,200 
12,400 
12,800 
13.600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
20,980 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
60.000 
60,000 
61,000 
62,000 
68,000 
64,000 

61,000 
62,000 
64,000 
68.000 
72,000 
76,000 
80,000 
84,000 
88.000 
92.  MM) 
96.000 
100,000 
104,000 
104.900 

Inek, 
0. 

.000138 
.000800 
.000667 
.001033 
.001400 
.001733 
.002100 
.002133 
.002167 
.002233 

Ineh, 
0. 

.000183 
.000167 
.000367 
000366 
'.000367 
.000333 
.000367 
.000088 
.000034 
.000066 

0. 
0. 

0. 

Initialload. 

ElaaUo  limit 
then  load  fea 

Tensile  strength. 

0. 
.000033 

'".' 000038" " 

.005167 

.008333 

.0133 

.0167 

.0200   . 

.0233 

.0267 

.0300 

.0367 

.0433 

.0533 

.0700 

.0967 

.1400 

.002034 

.003166 

.004067 

.0034 

.0083 

.0083 

.0034 

.0033 

.0067 

.0066 

.0100 

.0167 

.0267 

.0483 

General  eummarff. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..  104,000 

Elaatio  limit  per  square  inch  of  original  section do...    63,000 

Elongation  per  incn after  mptore inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Kednction  in  diameter  at  point  of  rapture do...       .135 

Bedaction  in  area  after  mptnre,  per  cent  of  original  section 46.2 

Position  of  mptore at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M4,  ".86*,  ".U 


ROILED   BIFLE-BABREL   STEEL. 
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Stock  HE ATBBAia>  Bollbd  to  Babbbl,  and  Annealed  (Cooled) 

IN  AlB. 


Marks,  49  A. 

Diameter,  ".505. 

Seotional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5512. 


perlnoh. 

8noo«MiTe 
elongation 
perlnoh. 

Perm«nent 
set 

SnooeMiye 

permanent 

set. 

Bemarkt. 

ToUL 

PerMnare 
inoL 

Poundt. 
200 
1,000 
3,000 
4,000 
6.000 
8,000 
10,000 
11,000 
12,000 
12,800 
18,000 
13,200 
18,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,800 
14,800 
15,000 
16,000 

J5,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,300 
20,000 
20,800 
21,600 
22.400 
28.200 
28.340 

Poundt. 
1,000 
5,000 
10,000 
30,000 
80,000 
40,000 
50,000 
55,000 
60,000 
64,000 
65,000 
66,000 
87,000 
68,000 
60.000 
70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
80,000 

75,000 

76.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116.000 

116,300 

Inek. 
0. 

.000183 
.000388 
.000667 
.001000 
.001338 
.001700 
.001887 
.002083 
.002187 
.002200 
.002287 
.002300 
.002388 
.002387 
.002400 
.002488 
.002467 
.002500 
.002538 
.002600 
.002787 

.010000 

.0167 

.0200 

.0283 

.0267 

.0800 

.0388 

.0400 

.0467 

.0587 

.0700 

.1067 

.1400 

Ineh, 
0. 

.000133 
.000200 
.000384 
.000338 
.000383 
.000367 
.000167 
.000166 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000038 
.000067 
.000167 

.007288 

.0067 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0138 

.0367 

.0338 

0. 
0. 

IneK, 
0. 

Inltialload. 

EUatle  limit. 
LoadfelL 

Tenaile  strength. 

0. 

0. 



General  fnwmary. 

Tensile  streBirth  per  sqnare  inoh  of  original  Motion ponnds..  116,300 

EhMticlimlt  per  square  inch  of  original  section do...    80,000 

Blongation  per  inon  after  mptnre inch..      .1887 

Ekmgtdon  per  inch  under  strain  at  elaatio limit do...  .002767 

Bednetioa  in  diameter  at  point  of  rapture do...       .135 

Bednction  in  area  after  rapture,  per  cent  of  original  section 46.2 

Position  of  rupture y ".86  Aram  neck 

Character  of  bfoken  snrf!M)e silky ;  eap*shaped  ends 

lOongatio&ofliiohaeotioiis 'Ml,  ".12.  ".88* 
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ROLLED   RIFLE-BASREL   STEEL. 

Duplicate  op  No.  5512. 


Marks,  49  A. 

Diameter^  ''.505. 

Sectional  area,  .20  square  inch 

Ganged  length,  3''. 


No.  6513. 


Applied  loads. 

EloDgatioii 
perinch. 

Snocossive 
elongation 
perinch. 

Pomanent 
set. 

Saccessive 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
81,000 
82,000 
83,000 

77,000 
78.000 
84.000 
88,000 
92,000 
96,000 
100,000 
104.000 
108,000 
112,000 
116, 000 
120,000 
123,350 

set. 

1 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

15,600 

15,800 

16,000 

16,200 

16,400 

16,600 

15,400 
15,600 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,670 

Inch. 
0. 

.000183 
.000333 
.000667 
.001000 
.001367 
.001700 

.oo'.joe? 

.002433 
.002467 
.002533 
.002567 
.002600 
.002633 
.002667 
.002700 
.  002733 
.002767 
.002800 
.0028.33 
.002867 
.002900 

.006133 

.0133 

.0167 

.0200 

.02:13 

.0267 

.0300 

.0333 

.0400 

.0467 

.0533 

.0667 

.1067 

Inch. 
0. 

.000133 
.000*200 
.000334 
.000333 
.000367 
.000333 
.000367 
.000366 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 



0. 

Elastic  limit. 
Load  fell. 

Tensile  strenji^h. 

.000006 

.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.00(K)34 

.000(^33 

.000033 
.000034 
.000033 

.007167 

.0034 
.0033 
.0033 
.0084 
.0033 
.0033 
.0067 
.0067 
.0066 
.0134 
.0400 



1 

j 



General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  123,360 

Elastic  limit  per  square  inch  of  original  section do...    83,000 

Elon gation  per  inch  after  rapture inch . .      .1 707 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002900 

Reduction  in  diameter  at  point  of  rupture do...       .136 

Reduction  in  area  after  rupture,  peroentof  original  section 46.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surfkoe siihy;  cup-shaped  ends 

Elongation  of  inch  sections ".11,  ".13,  ".29* 


^^I-l-ED   RIFLE-BARBEL   STEEL.  105 

Stock  aBXT^l>i  ^oi^x,ed  to  Barrel,  and  Annealed  in  Lime. 

No.  5614. 
Marks,  49  L. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


per  inch. 

SncoeMive 

SnrceMire 

Remarks. 

Total. 

PerMuare 
inch. 

eloneation 
per  inch. 

1    "'■ 

PoundM. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

14,000 

14,800 

18,400 
13.600 
14,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
22.400 
22.410    ' 

Poundi. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
74,000 

67.000 

68,000 

70,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

108,000 

112.  000 

112,050 

Inch, 
0. 

.000188 
.000388 
.000667 
.001000 
.001367 
.001400 
.002067 
.002467 
.002600 

.009000 

.010667 

.0188 

.0167 

.0900 

.  0233 

.0267 

.0333 

.0367 

.0433 

.0533 

.0633 

.1000 

.1233 

Inch. 
0. 

.000133 
.000200 
.000334 
.000833 
.000367 
.000033 
.000667 
.000400 
.000133 

.006400 

.002667 

.002633 

.0034 

.0033 

.0083 

.0034 

.0066 

.0034 

.0066 

.0100 

.0100 

.0367 

Ineh. 
0. 
0. 

Ineh, 

0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

::::::::::::::::::::::: 

:::;::*:::!!:""""": 

General  eummartf. 

Tensile atrenffthDerAnnaraiiicb  of  original  section ponnds..  112,050 

MasticliniitperMaaTlSSi  of  original sect^^  r:..do...    74,000 

Elongation  per  inTaSiraP^nr*-* *"«^-     -2033 

EtengationSrincSuSJrS&ainatelM^^^^  do...  .002600 

5«diictlan  in  diameter Mt^nt  of  rupture do...       .15o 

5eductIoninaS^a£r™^a^.P«'^c«°*<>^«'^*8ln«^««cti<>° *K® 

Portion  of  ni^Fi^""^!... 1".67  from  neck 

Characterof  brolr««':*'Vlir"' silky ;  cup-shaped  enda 
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Marks,  49  L. 

Diameter,  '^605. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


ROLLED   RIFLE-BARREL   STEEL. 

DrPLIOATB  OP  No.  5614. 

No.  5515. 


Applied  loadg. 

per  Inch. 

Sacceaaive 
eloDffatlon 
perlQch. 

Permanent 
set. 

Saccesaiye 

Remarks. 

Total. 

Per  square 
iuob. 

permanent 
set 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 

12,800 
18,000 
18,200 
14.000 
15,200 
16,000 
16.800 
17,600 
18,400 
10,200 
20.000 
20.800 
21.600 
22,400 
22,640 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
60.000 
60,000 
70,000 

64,000 
65.000 
66,000 
70,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96.000 
100,000 
104,000 
108,000 
112,000 
113,820 

Inch. 
0. 

.000183 
.000833 

iMh.             Inch. 
0.                   0. 
.000138        n. 

Inch. 
0. 

Initial  load. 

.000200 

Elastic  limit. 
Load  feU. 

Tensile  strength. 

.  000700    i      .  000367 

1 

.001067    '      .000867 
.001433    !      .000366 
.  001767           notiasi 

0. 

.002133 
.002538 

.006183 

.006667 

.009667 

.0183 

.0167 

.0200 

.0238 

.0267 

.0300 

.0367 

.0488 

.0500 

.0633 

.0867 

.1267 

.000366 
.000400 

.003600 

.000584 

.008000 

.003633 

.0034 

.0038 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0234 

.0400 

1 

1    "  ' 

1 

1 

1 

1 

1    

1 

General  summary. 

Tensile  strength  per  ■qnare  inch  of  original  section poands..  113.320 

Elastic  limit  per  sqoare  inch  of  original  section do . . .    70, 000 

Elongation  per  incn  after  mptore i  uch . .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002533 

Keduotion  in  diameter  at  point  of  rupture do...       .125 

Kednction  In  area  after  rupture,  per  cent  of  original  section 43. 8 

Position  of  rupture 1.  "20  fh>m  neck 

Character  of  broken  snrfisoe silky;  cup-shaped  ends 

Elongation  of  inch  wctioiiB ".26*,  ".19/'.U 


ROLLED  RIFLE-BARREL  STEEL.  107 

Stook  Heilted  and  Bolled  to  Barrel  and  Annealed  in  Sand. 

No.  6616. 
Marks,  49  B. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
par  inch. 

SnceeMive 
elongation 
perlnch. 

Pennanent 
set. 

Sacoenalve 
permnneut 

M't. 

Kemarks. 

TotaL 

PsrMiiaro 
inch. 

Pound*. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

18,000 
13,200 
18,600 
14,400 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
22,180 

Poundt. 
1,000 
6,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
70.000 

65,000 

66,000 

68,000 

72,000 

80.000 

84,000 

88.000 

92.000 

96.000 

lOO.OOO 

104,000 

106,000 

110.900 

Jneh: 
0. 

.000188 
.000383 
.000667 
.001000 
.001367 
.001700 
.002100 
.008500 

.006833 

.009333 

.0133 

.0167 

.0200 

.0283 

.0267 

.0383 

.0400 

.0167 

.0667 

.0788 

.1183 

Jneh, 
0. 
.000133 

Inch. 

0. 
0. 

Inch, 
0. 

Initial  load. 

Blaau'c  limit. 
Load  fell. 

Tensile  strength. 

.000200 
.000834 

.000367 
.000338 
.000400 
.000400 



0. 

.003883 

.003000 

.003967 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0100 

.0166 

.0400 



1 

1 

1 

1 

General  summary, 

£f°^Jl«atT^irth  par  MHAreinoh  of  original  section , pounds..  110,900 

|Ustlc  limit  fVsqQm  inch  of  origins! section do...    70,000 

Bjoii^*r/Qii  per  inch  after  rapture inch..    ^J«7 

goiigsiiou^^^^^^^ji^^^.tniin at elasUc limit do...  .002500 

™«'^;/oGii3(immoter  at  point  of  rapture do...       .125 

Kr^'^^  ^'^ar**  after  ruptore.  per  cent  of  original  section V,;  ft';i.„,  «2:v 

™JtJ<^D  (jf  rimfi>i-      .T. 1".6  from  neck 

^^;S.^'':i£r;.-\\-::::;:;:;:;::;::::::;:;:::;::::::::::::::::^ 
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rolled  bifle-barrel  steel. 
Duplicate  op  No.  6516, 


Marks,  49  S. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


No.  5517. 


AppUed  loads. 

per  Inch. 

Inch. 
0. 

.000183 
.000883 
.000667 
.001088 
.001400 
.001733 
.002183 
.002500 
.008767 

.0100 
.0183 
.0167 
.0200 
.0233 
.0267 
.0300 
.0338 
.0367 
.0467 
.0667 
.0783 
.1188 

SncceMive 
eloneation 
perlnoh. 

Permanent 
set 

Snocessive 

permanent 

•et. 

Remarks. 

TotaL 

Per  MQJure 
Indi. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
14,000 

14,400 
14,800 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,680 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
70,000 

72,000 
74,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116.000 
118,150 

Inch, 
0. 

.000183 
.000200 

!  000366 
.000367 
.000333 
.000400 
.000867 
.006207 

.001233 

.0038 

.0084 

.0038 

.0038 

.0034 

.0083 

.0033 

.0034 

.0100 

.0100 

.0166 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
AppUcation  of  load  after 
determining  set. 

Tensile  strength. 

0. 

.000067 

.000067 

Qentral  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  118,150 

Elastic  limit  per  so  oare  inch  of  original  section do...    70,000 

ElongaUon  per  inch  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002500 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky;  oup-shaped  ends 

Elongation  of  inch  secUons ".12,".30»,  ".12 


BOLLED   RIFLE-BARREL   STEEL. 
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Regular  Stock  Rolled  in  Bar  I'M  Diameter,  from  which 
Barrels  were  Made  without  Heating. 


Marks,  57. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5518. 


Applied  loads. 
Total.    '^^LX™ 

Eloncatlon 
per  inch. 

Snoceasive 
elongation 
perlnch. 

Permanent  S«<^c«»8ive 
-^.            permanent 
•«'•        1        set. 

1 

Kemarks. 

250 

1,250 

Poundt. 
1,000 
5.000 

0. 

.000133 
.000367 
.000733 
.001100 
.001433 
.001800 
.002167 
.002300 
.002500 
.002538 
.002567 
.002600 
.002633 
.002667 
.002700 
.002767 

.006233 

.006167 

.008000 

.008633 

.009000 

.0133 

.0167 

.0900 

.0233 

.0267 

.0333 

.0367 

.0183 

.0500 

.0600 

.0833 

.1100 

Ineh.      1      Inch, 
0.                   0. 
.  000133    \    0. 

Jneh. 
0. 

Initialload. 

2,500             10,000 
5,000            20,000 
7.500    1        30.000 
10,000            40.000 
12,500            50.00U 
15,000            00,000 
16.250            66,000 
17,500    j        70,000 
17,750    '        71,000 
18,000    ;        72,000 
18,250    1        73,000 
18.500            74,000 
18,750    1        76,000 
19,000    1        76.000 
19, 250            77. 000 

.000234 
.000366 
.000367 
.000383 
.000367 
.000367 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 

.002466 

.000934 

.001833 

.000533 

.000467 

.0043 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0067 

.0100 

.0233 

.0267 

Elaatio  limit. 
Load  fell. 

Tensile  strength. 

"6: 

0. 

0. 

. 

18.000 
18,250 
18.500 
18,750 
19.000 
19,500 
21,000 
22,000 
24,000 
25,000 
26,000 
27.000 
28,000 

72,000 
78,000 
•       74,000 
76.000 
•    76.U00 
78,000 
84,000 
88,000 
06.000 
100,000 
104,000 
108.000 
112.000 





1 

29. 000          116, 000 
30,000    ;      120,000 
81.000           124,000 
31,240           124.960 

General  eummary. 

Tensile  strength  per  square  inch  of  oricinal  section ponnds. .  124, 960 

Elastic  limit  per  square  inch  of  origlnsil  section do...    77,000 

Elongation  per  inch  after  rupture inch..      .1833 

Elongation  per  inch  undorstrain  at  elastic  limit do...  .002767 

Beduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1". 4  from  neck 

Charncter  of  broken  surface silky;  cup.sliaped  end 

Elongation  of  inch  sections 'MO,  ".31*,  ".14 


110  ROLLED   RIFLE-BABREL   STEEL. 

Annealed  in  Charcoal  apter  Eolling. 

No.  6531. 
Marks,  49  B. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elonffatiou 
per  inch. 

• 

SucoesBive 
elongation 
perlnch. 

Permanent 
Bet. 

Snocesaive 

permanent 

set. 

Remarlcs. 

Total. 

Per  Roaare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 

12,  000 
13,400 

12.400 
12,000 
12.800 

13,  000 
14,000 
15,200 
15,600 
16,400 
17, 200 
17,600 
18,400 
18,800 
19. 200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22, 010 

Poundt. 
1,000 
5,000 
10,000 
20,  000 
30,000 
40,000 
50.000 
60,000 
67,000 

62,000 
63,000 
04,000 
05,000 
70,000 
76,000 
78,000 
82,000 
86,000 
88,000 
92,000 
94,000 
96,000 
98.000 
100,000 
102.000 
104,000 
106,000 
108,000 
110,000 
110,050 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.002300 

.004000 

.004500 

.008000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0467 

.  0533 

.0567 

.0633 

.0700 

.0600 

.1133 

.1267 

Inch. 

0. 

.000133 
.000167 
.  0003:13 
.000367 
.000333 
.000334 
.000333 
.060300 

.  001700 

.000500 

.003500 

.0063 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0084 

.0066 

.0034 

.0066 

.0067 

.0100 

.0134 

1 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Load  fell. 

Tensile  strength. 

0. 



i 

1 

1 

' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110.050 

Elastic  limit  per  sauare  inch  of  original  section do . . .    67, 000 

Elongati(m  per  inch  after  rupture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .002300 

Seduction  in  diameter  at  point  of  rupture do...       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture 1".5  fW>m  nettk 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".17,  ".28*,  ".12 


ROLLED   BIFLE-BABREL  8TEEL. 
AinVEAXED  IN  CHABOOAL  APTEB  EOLLINa 

Ko.  6532. 


Ill 


Marks,  49  M. 

Diameter,  ".605, 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

SuooeMiTe 
elonpition 
per  inch. 

Permanent 
set 

Sncoesaive 

permanent 

set. 

Remarks. 

Total. 

Per  Bqoare 
luc^. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10.000 
12,000 
13,800 

18.200 
13,400 
13.600 
13,800 
14.000 
14,200 
14,400 
14,600 
14.800 
15.200 
16,000 
17,200 
18,000 
18,800 

Pound*. 
1,000 
6,000 
10,000 
20.000 
30,000 
40.UOO 
50,000 
60,000 
60,000 

66.000 

67.000 

68.000 

60.000 

70.000 

71.000 

72,000 

73,000 

74,000 

76.000 

80,000 

86.000 

90.000 

94.000 

98,000 

102.000 

106,000 

106,000 

110.000 

112,000 

114.000 

116,000 

118,000 

120,000 

122,000 

122,400 

Inch. 
0. 
.000133 
.000300 
.000667 
.001038 
.  001367 
.001700 
.002033 
.002838 

.003333 

.003500 

.004467 

.006233 

.006867 

.007867 

.008500 

.008867 

.009:i33 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0467 

.0500 

.0567 

.0633 

.0733 

.0867 

.1133 

Inch. 
0. 

.000133 
.000167 
.000367 
.000366 
.000334 
.000333 
.000333 
.000300 

.001000 

.000167 

.000067 

.001766 

.000634 

.001000 

.000633 

.000367 

.000466 

.00:i967 

.0034 

.003:^ 

.0033 

.0034 

.0033 

.0034 
.0033 
.0033 
.0034 
.0033 
.0067 
.0066 
.0100 
.0134 
.0266 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blastio  limit 
Load  feU. 

0. 



•. 

1 

1 

1 

::::::::::::l:::;:;:::::: 

1 

Tensile  strength. 

1 

19.600 

20,400 

21,200 
21.600 
22,000 
22,400 
22.800 
23,200 
23,600 
24,000 
24,400 
24,480 

:::::::::::::::::::"::: 

General  summary. 

Tensile  strength  per  aqiure  inch  of  oriffinal  section pounds..  122,400 

ISlastio  limit  per  sanAre  inch  of  original  section do...    69,000 

Elongation  per  inch  After  raptare inch..      .1433 

Elongation  per  inch  nnder  strain  at  elastic  Umlt do...  .002833 

Seduction  in  diameter  at  point  of  ruptnre do...       .055 

Bednctlonin  area  after  ruptore,  per  cent  of  original  section 20.5 

Position  of  mptare , l".5fh>mneck 

Character  of  broken  surface fine  granular,  radiating  from  an  eccentric  spot 

Elongation  of  inch  sections ".14,  ".19%  ".10 
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114  ROLLED  BIFLE-BARRBL  STEEL. 

Hardness  of  Eifle  Barrels,  Cal.  .30. 

The  relative  hardness  of  four  half  rifle  barrels  was  determined  at  dif- 
ferent places  along  their  lengths,  as  indicated  on  the  diagram  following. 

These  several  barrels  were  manufactured  from  the  same  lot  of  steel. 

One  of  the  pieces  represents  a  new  barrel  which  had  been  turned  and 
bored  but  not  chambered,  the  other  pieces  representing  rifles  which 
had  been  flred  a  large  number  of  rounds  and  which  were  eroded  at  the 
bore. 

The  extent  to  which  the  erosion  had  taken  place  is  shown  by  the 
accompanying  photographs,  which  are  magnified  views  of  the  bores 
just  in  front  of  the  powder  chambers,  where  the  effects  of  erosion  were 
located. 

Chemical  analysis  of  chips  taken  from  the  muzzle  end  of  the  new  half 
barrel  showed  the  following  composition: 

C  Mn  Si  S  P 

0.515        1.200        0.061        0.082        0.075 

The  higher  values  for  hardness  found  at  the  breech  ends  are  attrib- 
uted to  the  superior  lateral  support  given  the  metal  displaced  by  the 
indenting  tool  by  the  heavier  section  of  metal  in  that  vicinity  over  the 
thinner  sections  of  the  barrels  found  elsewhere  along  their  length. 
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CAL.  .30. 
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STEEL  FOR   RECEIVERS   OF  RIFLES,  .30  CALIBER. 

No.  5404. 

Turned  Down  from  a  Bar  2J"  x  1",7. 

Marks,  31  E. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3''. 
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I 

Appli 

Total. 

ed  loads. 

Elonsation 
perinoh. 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001567 
.001600 

.009000 

.012833 

.013600 

.014733 

.015833 

.017333 

.020167 

.028333 

.027333 

.061333 

.036667 

.040333 

.046333 

.062667 

.060667 

.0608.33 

.081667 

.1093 

.1433 

.1767 

Succeasive 
elonKatioD 
per  Inch. 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000200 
.000033 

.007400 

.003833 

.000767 

.001133 

.001100 

.001500 

.002884 

.003166 

.004000 

.004000 

.004334 

.004666 

.006000 

.006334 

.008000 

.008666 

.013334 

.021633 

.0400 

.0334 

Sacoeaaire 

Remarks. 

^IX" 

Permanent  pennanent 
■"^               set 

rounds. 

250 

1.250 

2,500 

5.000 

7.500 

10,000 

11,500 

11.750 

10,750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,500 
13.000 
13.500 
14.000 
14.500 
15.000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
18,630 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
46,000 
47.000 

43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,530 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

General  svmmary. 

Tensile  strength  per  aqnare  inoh  of  oiieliial  section pounds..    74,520 

Elastic  limit  per  Moare  inch  of  origisaa  section do..t    47,00O 

Elongation  per  incD  after  mpture inch..      .2867 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  ^001600 

Sedaction  in  diameter  at  point  of  rupture do...       .164 

Eednction  in  Are*  after  rupture,  per  cent  of  original  section -A9-7 

Position  of  rupture 1".8  from  neok 

Character  of  broken  surface silky 

XbogatioDof  inohaeotioDs ".20, '^46^ ''.30 


120  STEEL   FOE   EECEIVEB8   OF   RIFLES,  .30   CALIBER. 

No.  5405. 

Forged  from  Bar  2".26  x  1".7  to  Dimensions  for  Turning. 

Marks,  30  K.  F. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


Applied  loads. 

EloDfffttion 
per  inch. 

Successive 
eloosation 
perlnoh. 

Permanent 
set. 

Successive 

Remarks. 

TotaL 

Per  square 
inch. 

permanent 
set. 

P<mndg. 

250 

1,250 

2,600 

6,000 

7,600 

10,000 

12,000 

12,250 

12,500 

11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10.500 
19,960 

Pound*. 
1.000 
5,000 
10.000 
20,000 
30,000 
40,000 
48,000 
40,000 
50,000 

45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
70,840 

Inch, 
0. 
.000100 
.000333 
.000667 
.001000 
.001338 
.001600 
.001633 
.001700 

.002867 

.004167 

.008888 

.011833 

.012383 

.013333 

.015833 

.018333 

.022667 

.024667 

.028833 

.082000 

.036000 

.041000 

.046333 

.052667 

.061000 

.070667 

.083333 

.1100 

.1767 

rneh. 
0. 

.000100 
.000233 
.000834 
.000333 
.000833 
.000267 
.000033 
.000067 

.001167 
.001300 
.004666 
.002500 
.001000 
.001000 
.002500 
.002500 
.004334 
.002000 
.003666 
.003667 
.004000 
.005000 
.005333 
.006334 
.008333 
.000667 
.012666 
.026667 
.0667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 



0. 



i 

i 

1 

] 

Tensile  strengfth. 

1     

General  Mummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    70,840 

Elastic  limit  per  square  inch  of  originalseotion do...    50,000 

Elongation  per  inch  after  rupture inch..      .2438 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001700 

Beduction  in  diameter  at  point  of  rupture do...       .144 

Bednction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l".15flromne<Jk 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,  ".25,  ".15 


10-INCH  DISAPPEARING  GUN  CARRIAGE, 
METAL  USED  IN  CONSTRUCTION  OF. 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 

FoRGBD  Steel  Suspension  Eod. 
No.  8347. 
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II 

r        ^ 

Jlllll 

t 

V 

i                ^ 

a- 

.>^l" 

i 

Sectional  area,  .246  square  inch. 

Elastic  limit,  12,590  i>oands=51,180  pounds  per  square  inch. 

Tensile  strength,  21,560  pounds=87,640  pounds  per  square  inch. 

Elongation  in  3  inches,  ^'.65=21.7  per  cent. 

Elongation  of  inch  sections,  ".39*,  ".15,  ".11. 

Diameter  at  fracture,  ".40;  area,  .126  square  inch. 

Contraction  of  area,  48.8  per  cent. 

Fractured  ".8  from  neck. 

Appearance,  silky. 

No.  5290. 

FoBasD  Stebl  Suspension  Rod.    Taken  from  Same  Forging  as 

No.  8347. 


V 

t 

\ 

Sectional  area,  .50  square  inch. 

Tensile  strength,  57,580  pounds=115,160  pounds  per  square  inch. 

Appearance  of  fracture,  fine  granular. 
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10-INCH  DISAPPEARING   GUN  CARRIAGE. 


Sample  from  End  of  Piston  Bod  for  10 -inch  Disappearing 
Carriage.    No.  3  Steel. 

No.  5519. 


Diameter,  1".009. 

Sectional  area,  .80  square  inch. 

Gauged  length,  6'^ 


Applied  loAda. 

Elonffation 
per  Inch. 

Succesdive 
elongation 
perlnch. 

SnccoMire 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

Poundt. 
800 
4,000 
8,000 
16,000 
24.000 
28,000 
32,000 
32,800 

88,600 

84,400 
36,800 
40,000 
41,600 
43,200 
44.800 
46,400 
48,000 
40.600 
61,200 
52,800 
64,400 
56,000 
57.600 
50,200 
60,800 
62,400 
64,000 
65,600 
07,200 
68.800 
70.400 
72,000 
78.600 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
40.000 
41,000 

42,000 

43,000 
46.000 
50,000 

Ineh, 
0. 

.000100 
.000267 
.000617 
.000050 
.001100 
.001283 
.001317 
C   .001383 
{   .005167 
.0083 
.0100 

0117 

Ineh. 
0. 

.000100 
.000167 
.000350 
.000333 
.000150 
.000183 
.000034 
.000066? 
.003784  5 
.003133 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0017 
.0017 
.0033 
.0017 
.0016 
.0034 
.0016 
.0050 
.0034 
.0033 
.0033 
.0084 
.0066 
.0050 
.0117 
.0167 
.0388 

Ineh. 
0, 

Ineh. 
0. 

Initial  load. 
Elastic  Umit 

Tensile  strength. 

.000033 

.000033 

.000033 

0. 

52,000           .0133 
54.000          .0150 
56.000    •      .0167 
58,000           .0183 
60, 000           -  0200 



62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 

.0217 
.0250 
.0267 
.0283 
.0317 
.0333 
.0888 
.0417 
.0450 
.0483 
.0667 
.0633 
.0683 
.0800 
.0967 
.1360 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,000 

Elastic  Umit,  per  sqnare  inch  of  original  section do. . .    41, 000 

Elongation  per  inch  after  rnptnre indi..      .1550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001317 

Keduction  in  diameter  at  point  of  mpture do...       .129 

Seduction  in  area  after  mpture,  per  cent  of  original  section 24.0 

Position  of  rupture at  middle  of  stem 

Character  of  uoken  surface granular,  radiating  from  a  silky  spot  at  a  center  punch  mark  used 

in  laying  off  inch  sections  on  surface  of  stem;  developed  nnmer* 
ous  minute  cracks  in  surftoe  of  the  stem. 
Elongation  of  inch  sections ".12,  ".15,  ".26^  ".20,  ".12,  ".Ot 
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Second  Sample  taken  from  same  Piston  Eod  as  No.  6519. 

No.  6522. 

Stem,  3'' long. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Elonniioii 
per  moh. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001333 
.001367 
.002767 
.006500 
.005933 
.006633 
.008000 
.009383 
.010000 
.011933 
.013333 
.014333 
.017333 
.018000 
.020000 
.022500 
.024000 
.026383 
.028467 
.031000 
.033667 
.036000 
.040333 
.043733 
.048333 
.054000 
.050667 
.068333 
.0867 
.1067 
.1400 

Saooeuive 
elongation 
periDch. 

Snceaaaive 

Remarka. 

Total. 

"^^nX" 

aet.         Permwent 

Pound*. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12.400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

18,990 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,D00 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,950 

Inch. 
0. 

.000100 
.000200 

Inek. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaaticlimit. 

Tensile  Btrength. 

.000383 

.000334 
.000338 
.0000.H3 
.000034 
.001400 
.002733 
.000433 
.000700 
.001367 
.001333 
.000667 
.001938 
.001400 
.001000 
.0030U0 
.000667 
.002000 
.002500 
.001500 
.  00233:t 

.002i:u 

.002533 
.002667 

.004333 

.003400 

.004600 

.005667 

.005667 

.008666 

.018367 

.0200 

.0383 

0. 





General  summary. 


Tensile atrength  per  aqnaie inch  of  original aection pounds..    94,950 

Elastic  limit  per  square  inchpf  original  section do...    42,000 

Elongation  per  inch  after  mptnre inch..      .1567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001367 

Bednotion  in  diameter  at  point  of  rupture do. ..       .  005 

Bednctlon  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture ".70  fjrom  neck 

Character  of  broken  surface granular,  60  per  cent;  dull  silky,  40  per  cent;  irregular  surface; 

minute  cracks  developed  in  surface  of  stem. 
Elongation  of  inch  sections ".22*,  'M4,  ".11 
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10-INCH 

DISAPPEARING   GUN   CARRIAGE. 

No.  saw. 

Sample  taken  peom  Same  Piston  Eod  as  No.  5619. 

k—       4" 

-^ 

\ 

A 

-—J 

...A 

Sectional  area,  1.00  square  inch. 

Tensile  strength,  117,650  pounds  per  square  inch. 

Fractured  in  end  at  root  of  thread.    Appearance  granular. 

lO-inch  DI8APPEARIH0  GAERIAOE. 

Specimens  from  End  of  Gun  Lever  Axle  (Crop  Ends  of 

forgings). 

No.  8373. 


Sectional  area,  .20  square  inch. 

Elastic  limit,  7,700  pounds=38,600  pounds  per  square  inch. 
Tensile  strength,  18,980  pounds  =^94,900  pounds  per  square  inch. 
Elongation  in  2  inches,  ".31=15.5  per  cent. 
Elongation  of  inch  sections,  ".12,  ".19». 
Diameter  at  fracture,  ".45;  area,  .159  square  inch. 
Contraction  of  area,  20.5  per  cent. 

Appearance  of  fracture,  granular,  with  dull,  silky  metai. 
Surface  of  specimen  in  vicinity  of  fractuie  broken  with  minute  sur- 
face cracks. 

Tenacity  Specimen  from  Same  Piece  from  Whence  No.  8373 

WAS  Taken. 

No.  8374. 


N-r75^ 


T 


j'lSS  diam. 

Sectional  area,  1.00  square  inch. 
Tensile  strength,  102,100  pounds  per  square  inch. 
Fractured  at  root  of  thread  in  the  head.    Not  fractured  in  the  grooved 
section. 
Appearance  of  fracture,  granular. 


10-INCH   DISAPPEARING   GUN   CARRIAGE. 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 


Oast  Iron  Used  in  Construction  of  10"  Disappearing 

Carriage. 


M 

I 


No.  of 
test. 

NuraberH 

5261 

20 

5269 

1,  P-12840 

5270 

do.... 

5271 

2,  P-12840 

5272 

do.... 

5273 

3,  P-12840 

6274 

do.... 

5275 

4,  P-12840 

6276 

do.... 

5277 

5,  P-12840 

5278 

.....do.... 

5279 

6.  P-12840 

5280 

do.... 

5281 

7,  P-12840 

1    5282 

do.... 

,     5283 

8,  P-12840 

5284 

do.... 

i  Diaiuo- 
I      ter. 


Jneheg. 
1.129 
1.129 
1. 129 
1.129 
1.120 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1. 129 
1.129 
1.129 
1.129 
1.129 


Tensile  strength. 


Sectional 
area,     i 


Total. 


8q.  in. 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1  00 


Pounda. 
24,920 
14,480 
14,070 
20.  010 
19,600 
15,990 
16,300 
14,  780 
15.100 
19,300 
18.320 
16.630 
16.  050 
13.400 
13,490 
13,380 
13,  810 


Per 
square 
inch. 


Pounds. 
24,  920 
14,480 
14,070 
20,  010 
19,600 
15,990 
16,  300 
14, 780 
15,100 
19,300 
18, 320 
16.630 
16.050 
13, 400 
13.490 
13,  380 
13,810 


Appearance  of  fracture. 


Fine  granular,  dark  gray. 
Do. 
Do. 
Do. 
Do. 
■  Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Cast  Iron  for  Counterweight  Base  Plate,  10"  Disap- 
pearing Carriage. 


No.  of 
test. 


Numbers. 


I 


Tensile  strength. 


5305  P  12840-9  . . 

5306     do 

5331         12840-10.... 


5332    ' do 


Diame- 
ter. 


InehfM. 

.81 
.81 
1.129 


1.129 


Sectional 
area. 


Tot*l. 


Sq.  in. 
.515 
.515 
1.00 


1.00 


Pounds. 
8,110 


IS,  330 
16,380 


Per 

square 

inch. 


Pounds. 

15.750 
17.460 
18,  3:jo 


16, 380 


Appearance  of  fracture. 


Fine  granular,  gray. 

Do. 
Fine  granular,  dark   jiray; 
one  Hide  medium  line  gran- 
ular. 
Do. 


Base  Ring  and  Traverse  Circle  for  10"  Disappearing 

Carriage. 


No.  of 
test. 


Numbers. 


,    5238    ;    lA 

5234  1  B 
!  5235  '  lU 
a5307    j 

i L. 


Diame-   i  Sectional 
ter.  area. 


Inches. 
1.129 


I 


Tensile  strength. 


Total. 


Per 
Mqaare 
inch. 


Api>earance  of  fracture. 


1.129 
1.129 
1. 129 


^.in. 

1  Pounds. 

Pounds. 

1.00 

i    33,950 

1 

33. 950 

1  Fine   granular,   dark  gray, 
Rl>ongy  spo*  near  circ. 

1.00 

33, 120 

33, 120 

Fine  granular. 

1.00 

1     34.280 

34. 280 

Do. 

1.00 

36,810 

36,  810 

Fine  granular,  granitic. 

a  Has  stem  9^  inches  long;  other  specimens  are  grooved  form. 


10-INCH   DISAPPEARING   GUN   CARRIAGE. 

CAST  IBOH. 

Casting  op  Basb  Eing  and  Bear  Traverse  Gibcle. 

No.  5388. 
Marks,  D2. 
Diameter,  1".135. 
Sectional  area,  1.01  square  inch. 
Gauged  length,  10". 
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AppliAd  loads. 

1 

.1 

Elongation 
per  inch. 

SncoenMive 

Total. 

Per  aqnare 
inch. 

elongation 
perlnch. 

rounds. 

Pounds. 

Inch. 

Inch. 

1,010 

1,000 

0. 

0. 

2,oao 

2.000 

.00007 

,      .00007 

3,030 

3,000 

.00012 

.00005 

4,040 

4,000 

.00020 

.00008 

5.060 

5.000 

.00028 

1      .00008 

6,060 

6,000 

.00036 

1      .00008 

7.070 

7.000 

.00045 

1      .00009 

8.080 

8,000 

.00054 

.00009 

9,000 

9,000 

.00064 

,       . 00010 

10,100 

10,000 

.00077 

1       .00013 

11.110 

11,000 

.00080 

;     .00012 

12.120 

12.000 

.00102 

.00013 

13,130 

13,000 

.00119 

1      .00017 

14, 140 

14,000 

.00137 

1       . 00018 

15. 150 

15.000 

.00159 

.00022 

16.160 

16,000 

.00184 

.00025 

17, 170 

17.000 

. 00218 

.00034 

18.180 

18,000 

.00261 

1      .00043 

19,190 

19,000 

.00309 

'       .00048 

20,200 

€0,000 

.00385 

.00076 

21,210 

21.000 

.00498 

.00113 

aot. 


Inch. 


permanent 
i        set. 


Inch. 


Remarks. 


Initial  load. 


1 

0. 

.00008            .66608 

; 1 

1 

1 

.00040      1      .00032 

.00203 

.00163 

Tensile  strength. 


Fractured  at  the  neck.    Appearance  flue  granular. 
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10-INCH   DISAPPEARING   GUN    CARRIAGE, 


CAST  IBOH. 


No.  5389. 


Marks,  E  3. 

Diameter,  1".135. 

Sectional  area,  1.01  square  inch. 

Gauged  length,  10". 


Applied  loads. 


ToUl. 


Poundi. 

l.Olu 

2,020 

3,030 

4,040 

6,050 

8.060 

7,070 

8,080 

0,090 

10,100 

11, 110 

12,120 

13. 130 

14, 140 

15,150 

16,160 

17, 170 

18,180 

10,100 

20,200 

21, 210 

22,220 

28,230 

24,240 

25,250 

26,260 

27,270 

28,280 

29,200 

30,300 

31,080 


PerBooare 
incn. 


Powid§. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

30,000 

31,660 


Elongation 
per  mch. 


Ineh. 

0. 

.00005 
.00010 
.00016 
.00021 
.00029 
.00034 
00041 
.00048 
.00055 
.00061 
.00070 
.00078 
.00084 
.00093 
.00103 
.00113 
.00124 
.00134 
.00150 
.00163 
.00179 
.00200 
.00220 
.00244 
.00272 
.00311 
.00854 
.00409 
.00476 


SiioceMive  p  .  Soccessive 

elongation         lit         'permanent 


per  inch. 


Inek, 

0. 

.00005 
.00005 
.C0006 
.00005 
.00008 
.00005 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00006 
.00009 
.00010 
.00010 
.00011 
.00010 
.00016 
.00013 
.00016 
.00021 
.00020 
.00024 
.00028 
.00039 
.00043 
.00055 
.00067 


aet. 


Jfieh, 

0. 

IneK 
0. 

1 

0. 

.00002 

.00002 

. 00010 

.00008 

.00029  .    .00019 

1 



.00078 

.00049 

.00254     I        .01)176 


Bemarka. 


Initial  load. 


TonsiloHtrengtb. 


Fractured  at  the  neck.    Appearance  fine  granular. 
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PBOOF  8TBE88  APPLIED  TO  PISTON  E0D8  POE  W  DISAPPEABIHO 

GAERIA0E8. 

The  rods. were  secured  in  tlie  testing  machine  at  one  end  by  means 
of  the  nuts  on  the  rods,  at  the  other  end  by  friction  grip. 
Finished  rods  turned  to  4"  diameter. 
Unfinished  rods  turned  to  4".()6  diameter. 
Tensile  stress  applied  11(3,000  pounds  total. 


No.  of 
teat. 


8375 
8376 
8377 
8378 
8379 
8380 
8381 


8384 


Marks. 


6582  B3F,. 
6582  B4F,. 
6582  lis  F,. 
6582  B4F,. 
6040  li,  F«. 
6493  B«F,. 
6493  B7  F«. 


6  rods,  no  marks. 


CoDtlition. 


Finished 

...do 

II  u  finished 

...do 

Fiiiinhed 

...do 

...do 

...do 

...do 

...do 

Finished    except 
threading. 


Manufaotorer. 


Kilby  MannfaotarinK  Co.,  Cleveland,  Ohio. 


iXhe  Bethlehem  Iron  Co.,  Soath  Bethlehem,  Pa. 


Watertown  Arsenal  shops. 


PBOOP   8TBES8  APPLIED  TO  EIGHT  SV8PEH8I0H  E0D8  POE  IC' 
DI8APPEAEIH0  GAEEIA0E8. 

Rods  from  Watertown  Arsenal  shops. 
Eods  4^"  diameter  with  eyes  8"  diameter. 

Secured  in  the  testing  machine  by  friction  grip  over  heads,  and  by 
pulling  against  nut  at  opposite  end. 
Tensile  stress  applied  175,000  pounds  total. 

PEOOP  8TEE88  APPLIED  TO  TWO  PI8T0H  E0D8  POE  15''  OUH  GAR- 
EIA0E8,  OLD  MODEL. 

Diameter  of  rods,  3''. 

Diameter  at  end  carrying  nut,  2".90. 

Diameter  at  root  of  thread,  2".70. 

Loaded  against  nut  at  one  end  and  collars  of  cross  head  at  the  other. 

No.  8511. 


Two  hundred  and  ten  thousand  pounds  tension  applied,  causing  a 
permanent  set  of  ''.32. 

No.  8512. 

Two  hundred  and  ten  thousand  pounds  tension  applied,  causing  a 
permanent  set  of  ".26. 
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Marks,  2". 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Liength  of  stem,  8". 

Ganged  length,  C". 


No.  6472. 


Applii 

ToUl. 

Pounds. 
250 
1,250 
2.500 
5.000 
7,. "500 
9,500 

8,750 
9,000 
9,250 
9,500 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11.500 

Mi  loada. 

Per  nquare 
inch. 

Elongation 
I)er  inch. 

Succoflsive 
t*lonf(ation 
per  inch. 

Inch. 
0. 

.000150 
.000167 

.000333 
.000284 

.002816 

.001917 

.003167 

.009833 

.000600 

.001700 

.001117 

.001966 

.  001950 

.002000 

.004500 

.007107 

.0067 

.0083 

.0083 

.0117 

.0200 

.0217 

.0616 

.0400 

Permanent 
set. 

Inch. 
0. 
0. 

SuccesBive 

])ennanent 

set. 

Ineh. 
0. 

Ramarka. 

Pounds. 

1.000 

5.000 

10,000 

20  000 

Inch. 

0. 
.000150 
.000317 

Initial  load. 

KlaHtic  limit 
Load  fell. 

Tenalle  strength. 

30  000           AOoai» 

0. 
.000033 

38,000 

35,000 
36,000 

.001267 

.004063 
noAnmi  • 

.000033 

37, 000           .  009167 
38, 000           . 019000 
39.000           .019600 
40  000           OQinnn 

41,000 
42,000 
43,000 
44,000 
46.000 

.022417 

.024383 

.026333 

.028333 

.032833 

.0400 

.0467 

.0550 

.0633 

.0760 

.0950 

.1167 

.1783 

.2183 

12,000    1        48,000 
12,500            50,000 
13,000    1        52,000 
13.500    1        54,000 
14, 000            56, 000 
14.500            58,000 
15,000    ,        60,000 
15,500            62.000 
15, 540             62. 160 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,160 

ElaHticlimit  per  snuare  inch  of  original  section do...    38,000 

Elongation  per  incb  after  rupture  (In  8  inches) inch..      .2j^ 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001267 

Reduction  in  diameter  at  pointof  nipture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section •-       ^-f 

Position  of  rupture 8".l  from  neck 

Character  of  broken  surface..^ l**^HX 

Elongation  of  inch  aectione.... /'.IS,  ".22,  ".43*,  ".25,  ".24,  ".22,  ".20,  ".20 
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No.  5473. 


Marks,  6. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Length  of  stem,  S". 

Gauged  length,  6". 


Applied  loads. 


Tc»tal. 


Poundt. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
9,000 
9,250 

8,750 
9,000 
9,250 
9,500 
9,750 
10, 000 
10,500 
11,000 
11,500 
12,  (KK) 

12,  f.«K) 

13.  000 

13.  500 

14.  000 

14,  5(M) 

15,  000 
15.500 

16,  570 


Per  8(1  uare 
inch. 


Povnda. 

1,000 

5,0(M) 

10.000 

20,  000 

30,000 

35,  000 

36,  000 

37,  000 

35, 000 
3«,  000 

37,  000 

38,  000 

39,  «)00 

40,  000 
42,000 
44.000 
46,  (MM) 
48. 000 
50,  (XH) 
52,  0(K) 
54,  000 
56,  000 
58,000 
60,000 
62.  000 
62.280 


Elongation 
per  mcb. 


Inch. 
0. 
.000150 
. 000317 
.  (XH>667 
.001017 
. 001200 
.  0012:J3 
.  «K)1333 

. 002033 

.  005:133 

.010607 

.017867 

."019000 

. 020967 

. 025033 

.  02H:i33 

.  0333 

.04«iO 

.0467 

.  0.''»33 

.0033 

.  0733 

.0900 

.1167 

.ia'i3 

.1983 


SxiccoHHive 
elongation 
IKT  inch. 


Inch. 
0. 
.000150 
.000167 
.  0003.'>0 
. 000350 
.000183 
.  00(H«3 
.000100 

. 000700 
. 003300 
.011334 
.001200 
.001133 
.001067 
. 004006 

.  oo.aoo 

. 004067 
.  (H)fi7 
.(MI67 
.  00()6 
.0100 
.0100 
.0167 
.  0267 
.0466 
.  0350 


Peruinncnt 
set. 

SuccoBsive 

permanent 

sot. 

Inch. 
0. 

Kcmarkn. 

/nc/i. 

(J. 
0. 

Initial  load. 
Elastic  limit. 

.000(117 
.  000033 

. 000017 
. 000016 

L(ia<l  fell. 

Tensile  strenf^h. 

1 

(ieneral  summary. 

Tonaile  strenfrth  jier  Rqunro  inch  of  orifjinal  section pounds..     62,280 

KlsLMtic  limit  i»er  .siniare  inch  (tt'ori^in:!!  wection do..  .     36,  000 

Elonpition  per  inrh  after  rupture  (in  8  inches) inch..       .25:18 

Elongation  ]»er  inch  under  strain  at  elaslie  limit _. do..  .  .001233 

Keduction  in  (iiameter  atpoiut  of  rupture .' do.. .         .  144 

He<lnetion  in  area  after  nipturt*.  per  cent  of  original  8e<"tion 44.6 

Position  of  ruptu re 4".4  from  neelc 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".19,  ".26,  ".28,  ".28,  ".44*,  ".22,  ".19,  '.17 
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THE  RESISTANCE  OF  BANDED  SHELLS  WHEN  FORCED 
THROUGH  THE  BORES  OF  RIFLED  GUNS. 


HI 


THE  RESI8TANCK  OF  BANDED  SHELLS  IN  GUNS.     143 


TEE  &ESI8TAHCE  OF  BANDED  SHELLS  WHEN  FOBCED  THBOUGH 
THE  BORES  OF  RIFLED  GUNS. 

Onns  of  five  different  calibers  are  represented  in  these  tests — 3.2- inch 
B.  L.  field  gans,  5-inch  B.  L.  sie^e  ritie,  7-inch  B.  L.  siege  howitzer, 
8-incli  B.  L.  seacoast  gun,  and  10  inch  B.  L.  seacoast  gun. 

Through  the  bore  of  these  guns  copper  banded  shells  were  forced, 
and  the  resistance  of  tl»**  shell  measured  at  fre(iuent  intervals  along  the 
length  of  travel  in  the  guns. 

The  3.2inch,  5-inch,  and  7-inch  guns  were  experimented  upon  in  the 
testing  machine;  the  two  larger  caliber  guns  were  experimented  with 
in  the  arsenal  erecting  shop. 

The  resistances  in  the  latter  two  were  ascertained  with  a  pressure 
gauge  attached  to  hydraulic  piping  near  the  powder  chamber.  A 
piston  with  leather  ])acking  in  the  powder  chamber  attbrded  the  neces- 
sary means  for  forcing  the  shell  along  the  bore,  followers  being  intro- 
duced between  the  piston  and  the  shell  as  the  stroke  of  the  piston, 
limited  by  the  powder  chamber,  was  successively  exhausted. 

The  rate  of  piston  speed  was  .093  foot  per  minute  in  the  8-inch  gun 
and  .053  foot  per  minute  in  the  10-inch  gun,  these  rates  of  speed  being 
maintained  throughout  each  of  these  two  experiments. 

The  guns  experimented  upon  with  the  testing  machine  had  their 
shells  pushed  through  the  bores  by  means  of  a  long  follower.  It  was 
necessary,  however,  to  interrupt  the  tests  after  each  24  inches  travel, 
to  permit  taking  a  new  stroke  with  the  piston  of  the  testing  machine. 

The  rate  of  travel  of  the  shells  ranged  from  .2  to  .4  foot  per  minute, 
in  some  instances  exceeding  .5  foot  per  minute. 

At  the  commencement  of  each  test  the  shells  were  forced  very  slowly 
until  the  bands  were  fully  engaged  in  the  ritiing.  Duiing  the  remainder 
of  each  test  a  more  rapid  travel  of  the  shell  was  maintained. 

A  first  crest  in  the  resistance  was  found  when  the  travel  of  the  shell 
was  between  the  limit  of  about  ".40  to  ".70.  The  second  <rest  occurred 
when  the  shell  reached  about  the  end  of  the  forcing  cone  in  those  guns 
which  had  this  feature. 

In  the  model  of  1890,  rifling  of  increasing  twist,  a  second  and  higher 
crest  was  found  at  0  inches  travel,  and  in  the  Driggs-Schroeder  gun 
the  second  crest  occurred  at  about  the  same  ])lace,  but  in  the  latter 
gun  some  of  these  subsequent  waves  of  increased  resistance  did  not 
reach  so  high  limits  as  those  first  met. 

The  bore  of  the  gun,  model  1885,  was  not  in  so  smooth  condition  as 
the  other  two  guns  of  the  same  caliber,  and  to  this  cause  is  attributed 
the  higher  resistance  of  the  shells  in  the  bore. 

Three  blank  cartridges,  1  pound  mortar  powder  each,  were  fired  in 
model  ISSf)  gun,  for  the  purpose  of  fouling  the  bore.  The  resistance  of 
the  shell  in  the  test  which  followed  reached  the  maximum  107,100  total 
IK)unds,  or  13,317  pounds  ]>er  scjuare  inch  on  the  base  of  the  shell. 

After  passing  the  crests  of  high  resistance  there  was  a  gradual  tend- 
ency to  decrease  the  resistance,  as  the  shell  traveled  along  the  chase 
of  the  guns. 

There  were  instances  in  which  a  sharp  increase  occurred  when  the 
band  had  nearly  reached  the  muzzle  of  the  gun,  which  was  attributed 
to  the  point  of  the  shell  falling,  having  passed  out  of  the  bore,  a  wedge 
action  taking  place. 

The  resistance  of  the  band  was  in  some  degree  depfendent  upon  the 
manipulation  of  the  testing  machine. 
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Under  a  fairly  uniform  rate  of  speed  the  resistance  of  the  shell  was 
not  subject  to  wide  variations.  When  the  travel  of  the  shell  was 
stopped  at  the  end  of  each  stroke  of  the  piston  of  the  testing  machine, 
the  cessation  of  motion  was  frequently  accompanied  by  a  decided 
increase  in  the  resistance  of  the  shell. 

After  the  piston  had  stopped  for  an  interval  of  several  minutes  the 
seemingly  reflex  action  of  the  copper  band  continued,  and  further 
increased  the  load  which  was  on  the  base  of  the  shell. 

There  was  usually  a  momentary  increase  in  resistance  accompanying 
the  beginning  of  a  new  stroke  of  the  piston. 

In  test  No.  8357,  7inch  howitzer,  the  speed  of  the  shell  was  inten- 
tionally varied  so  as  to  maintain  a  resistance  of  70,000  pounds  for  a 
time,  and  then  by  a  slow  piston  movement  the  resistance  was  maintained 
at  60,000  pounds. 

Experiments  were  made  with  special  bands  on  3.2-inch  shell,  which 
were  forced  through  theDriggs-Schroeder  gun. 

These  bands  offered  less  metal  to  shear  and  displace  by  the  lands  of 
the  gun  than  the  regular  bands,  and  lower  resistances  were  found  in 
their  use. 

In  the  following  table  are  shown  the  maximum  resistance  and  the 
distance  the  shell  had  traveled  at  the  time,  in  the  difterent  experiments. 
Where  two  sets  of  figures  are  given,  they  refer  to  the  two  crests  of 
high  resistance  shown  in  the  same  experiment. 

Only  those  experiments  are  indicated  in  this  table  where  the  regular 
bands  were  used. 

The  pressures  per  square  inch  are  computed  on  the  nominal  diameter 
of  the  bore  of  gun. 

3.2-INCH  B,  L,  STEEL  FIELD  RIFLE,     MODEL  1885, 


No.  of 
teat. 

Travel  of 
BheU. 

Boaistanoe. 

Remarks. 

Total. 

Per  BG  nare 
inch. 

8308 
83M 
8396 

8396 

8399 

8400 

InehM. 

0.64+ 

.72 

.68 

f        .62 

.64 

Pound*. 
99,200 
72,900 
72,500 
70,600 
107. 100 
66,800 
51,000 

Pound*. 

12,335 
9,064 
9,015 
8,779 

13, 317 
7,063 
6,342 

Jaiin  fouled. 

S,t'INCH  DRIGG8-SCHR0EDER  B,  L,  STEEL  FIELD  RIFLE, 


8391 

/      0.37 
t      6.00 

37,000 

4,601 

26.600 

3,308 

8392 

/        .43 
t      6.00 

41,300 

5, 136 

38.300 

4,762 

8402 

f        .45 
\      8.00 

38,600 

4.800 

40,600 

5,048 

8403 

f        .37 
\      6.00 

44,200 

5,496 

40,400 

5,203 

8552 

\    10.00 

41,400 

5,148 

60,000 

7.461 

S,2-INCH  B,  L,  STEEL  FIELD  RIFLE,     MODEL  1890, 

8628 
8629 

f      0.38 
{       6.00 
1      9.33  1- 
/        .40 
\      6.00 

45,600 
51,000 
60,400 
37,100 
44,800 

6,670 
6,342 
7,510 
4,613 
6,671 

Momentary. 
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8369 

8870 

/      0.58 
\    15.50 

f        .66 
\    14.00 

1 

89,000 
104,200 

68,600 
103,300 

4,583 
6,307 

3.489 
5,261 

• 

7-INCH  B.  L,  STEEL  SIEGE  HOWITZER,    MODEL  1890. 


2im 

8358 
8361 

f      0.70 
\    21.30 

/        .60+ 
\    18,87 

{  2o;oo^ 

88.600 
85,000 

100,500 
103,700 

129.000 
138,000 

2,809 
2,209 

2,611 
2,694 

3,352 
3.586 

8-INCH  B.  L.  RIFLE,  STEEL.    MODEL  1888. 


r: 


8371 


1.60 
25.50i: 


243,120 
188,540 


4,837 
3,751 


10-INCH  B.  L.  RIFLE,  STEEL.    MODEL  1888,  MODIFIED. 


8504 


1.60 
52  to  54 


312,770 
265,200 


3,982 
3,877 


On  the  diagrams,  the  fall  lines  represent  the  curves  of  resistance, 
the  dotted  lines  the  curves  of  velocity  of  the  shells. 

S.2-INCH  B.  L.  STEEL  FIELD  RIFLE.     MODEL  1886. 

No.  8393. 

T"  Watervliet  Arsenal. 
Gun  branded  at  muzzles  830  lbs.    No.  26. 

\l.  M.  1890." 

Dimensions  of  band  same  as  in  test  No.  8391. 

Shell  pushed  through  the  gun. 

Bore  of  gun  in  a  thoroughly  grciised  condition. 


DisUnce 

NheU 
traveled. 

Velocity 
minute. 

Foot. 

Time  of 
observations. 

h.   m.    *. 

3    34    45 

35    00 

35    25 

35  45 

36  15 

36  50 

37  30 

38  35 
89    20 
40    O.'i 

40  45 

41  40 

42  20 
3    43    00 

44  15 

45  10 

46  45 

Remarks. 

Pounds. 
1.000 
5,000 
10.000 
15,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
90,000 
95,300 
98,300 

Indus. 
0. 

.02 

.06 

.08 

.10 

.16 

.22 

.27 

.30 

.34 

.30 

.39 

.42 

.46 

.64 

.62 

.64 

0.006 

H.  Doe.  131 ^10 
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DistaDOc 

Velocity 

*Tiin©  of 

ReAiBtance. 

BhoU 
traveled. 

per 
minute. 

Foot. 

obKerviitioiiH. 
h.  m.    9. 

Hemarks. 

Pounda. 

1 

99,200 

Throb,  and  load  fell.    Then  followed  a 

series 

of  throhn,  the  lorul  fln(;tnatiii{^  between 

70,000 

and  85,000  poundu. 

72.000 

.97 

.009 

3    48    00 

Tent  interriiDted  to  recenter  follower. 
TcMt  n'Siimect. 

3    56    00 

74,000 

57    00 

Throb ;  load  fell. 

57.000 

"Too"" 

62,000 
59,400 

1.02 

Throb. 

1.90 

"".022  ' 

■"3"69"36"" 

50. 000 

2.45 

.092 

4    00    00 

47.200 

3.00 

.  153 

00    18 

46,600 

4.00 

.208 

00    42 

44,500 

5.00 

.152 

01     15 

42.800 

6.00 

.152 

01    48 

40, 200 

8.00 

.154 

02     53 

36,200 

10.00 

.149 

04     00 
4    08     15 

Follower  again  recentered. 

TwHt.  reHunu'd. 

Throb. 

36,6o6" 



32,000 

"ii'oo" 

"".091   ' 

"i'oo'io  ' 

34,000 

12.00 

.227 

09    32 

35,000 

14.00 

.208 

10    20 

34.000 

16.00 

.200 

11     LO 

30.600 

18.00 

.250 

11    50 

28.300 

20.00 

.227 

12    34 

29.200 

22.00 

.182 

13    29 

28. 100 

23.00 

.172 

13    58 

New  Htroke  of  piston. 

29.000 

4    22    50 

Tost  resumed. 

27.200 

"24."  66" 

23    40 

23,100 

25.00 

'■".'i79" 

24    08 

22,800 
24,200 

27.00 
29.00 

.263 

.238 

24  46 

25  28 

>  Throbs. 

24,200 

31.00 

.278 

26    04 

23, 100 

33.00 

.333 

26    34 

21.000 

35.00 

.323 

27    05 

Throbs  nearly  ceased. 

19,800 

37.00 

.370 

27    32 

) 

21.500 
22,500 

39.00 
41.00 

.333 
.357 

28    02 
2H    30 

>  ThrobH,  less  violent. 

22.400 

43.00 

.357 

28    58 

J 

22,600 

45.00 

.333 

29    28 

22,100 

46.00 

.333 

29    43 
4    38    10 

New  stroke  of  piston. 

Test  resumed. 

Maximum  momentary  resistance. 

■*"2m66" 

19,000 
21,600 

47. 66' 

4    39  "36' 

48.00 

"   '.227" 

39    52 

17,300 

50.00 

.250 

40    32 

19,200 

52.00 

.270 

41    09 

19,  700 

54.00 

.278 

41    45 

17,600 

56  00 

.270 

42    22 

11,200 

68.00 

.333 

43    02 

14.800 

60.00 

.294 

43    36 

8.600 

62. 00 

.263 

44    14 

7,100 

64  00 

.238 

44    56 

6,300 

66  00 

.313 

45    28 

9,300 

&).00 

.278 

46    04 

10,  600 

69.00 

.313 

46    20 

10,600 

70.00 

.250 

46    40 
4    51    20 

New  stroke  of  piston. 

Tost  resumed. 

Maximum  momentary  resistance. 

""'i2,'266"' 
4.100 

"7i."66"' 

""."677" 

"4"62"25" 

Diameter  of  band  after  the  test 


Over  lands  in  the  copper,  3".32. 
Over  grooves  in  the  copper,  3".21. 
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Bore  of  gnu  washed  with  soda  water  and  a  new  shell  pushed  through. 
Dimensions  of  band  same  as  in  test  No.  8391. 


Distance 

Velocity 

Time  of 
observations. 

A.  m.    9. 

Pound*. 

shell 
traveled. 

Inehet. 

miDuie. 

Kemarks. 

Foot. 

1,000 

0. 

9    05    10 

5,000 

.02 

10,000 
15,000 

.06 

05    45' 

.00 

20,000 
30,000 
40,000 
50,000 

.12 

06    45  ' 

.18 

'" * 

.26 

.35 

08    56* 

55,000 

.40 

80.000 

.44 

i6"85" 

65,000 
70,000 
72,000 

.48 

.58 

i2"25 

.72 

""6.068" 

13    00 

87,000 

.98 

13    45 

82,000 

1.11 

14    12 

60,000 

1.34 

14    32 

58,200 
56,000 

1.66 

15     18 

2.00 

*."637" 

15    52 

56,600 
52,000 

2.90 

3.00 

""."646  " 

"9  "n'io" 

44,000 

4.00 

.050 

19    05 

Increasing  the  speed  appeared  to  lower  the  re- 
sistanoe. 

38,500 

6.00 

.143 

9    20    15 

51,000 
20,500 

45,000 
86,000 

43,000 

A  throb  occurred,  the  load  falling  to  29.500. 

Load  gradually  brought  up  to  4r),000. 
Speed  now  sundenly  IncreaAvd. 
Resistance  while  under  rapid  movement  of  the 
shell. 

""6.'87" 

7.10 

.......... 

9    31    30 

38,400 

8.00 

32    00 

40.800 

10.00 

.154 

33    05 

40,200 

12.00 

.256 

33    44 

40,600 

14.00 

.278 

34    20 

37,700 

16.00 

.222 

35    05 

34,000 

18.00 

.370 

35    32 

35,300 

20.00 

.217 

36    18 

35,800 

22.00 

.250 

36    58 

35,000 

24.00 

.256 

37    37 
10    10    45 

New  stroke  of  piston. 

Test  resumed. 

Momentary   resistance    followed    by   sudden 

throb. 
Load  after  throb. 

"'"46,066" 

24.000 
30,600 

''26.06" 

'"".'636" 

"i6"i3"36" 

31, 100 

26.00 

.250 

13    50 

31.400 

28.00 

.250 

14    30 

31,800 

30.00 

.268 

15    08 

Brief  interruption  in  test. 

29.300 

82.00 

1      .233 

/          16    49 
\          17    32 

20,200 

34.00 

27,300 

86.00 

.250 

18    12 

26,000 

38.00 

.256 

18    51 

28,900 

40.00 

.256 

19    80 

29,200 

42.00 

.286 

20    05 

28,800 

44.00 

.303 

20    38 

• 

28,200 

46.00 

.813 

21    10 

26,500 

47.00 

.263 

21    20 

28,000 

47.68 

New  stroke  of  piston. 

10    31    00 
81    20 

Test  resumed. 

""30,'666" 
24.300 

"48.'68" 

"".'686" 

31    58 

22,400 

49.68 

.238 

32    19 

24,200 

51.68 

.233 

10    33    02 

24,400 

53.68 

.270 

33    80 

22,800 

55.68 

.286 

84    14 

15,800 

57.68 

.294 

34    48 

18,200 

59.68 

.294 

35    22 

18,300 

61.68 

.263 

36    00 

11,500 

68.68 

•313 

36    32 

10.600 

65.68 

.278 

37    08 

13.300 

67.88 

.294 

37    42 

12,200 

69.68 

.303 

38    15 

9,200 

70.68 

_l'^ 

38    30 
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No.  8395. 

Bore  of  gun  well  lubricated  with  heavy  cylinder  oil,  and  a  new  shell 
pushed  through  the  gun. 
Dimensions  of  band  same  as  in  previous  tests. 


DiBtance 

Velocity 

Time  of 
observationa. 

BMistMioe. 

shell 
traveled. 

minate. 

Kemarka. 

Pounds. 

Inehss. 

Foot. 

A.  m.  9. 

2.400 

0. 

0. 

2    18    80 

6,000 
10,000 
15,000 
20,000 

.01 

.03 

io  26' 

.06 

.11 

30,000 
40,000 
50,000 
55,000 

.19 

20    36 

.26 

.34 

22*26 

.48 

60,000 

.41 

24  "26  " 

• 

65,000 
70,000 
72,200 

.4& 

.53 

25    56 

.61 

26    20 

72,500 

.68 

*"'.666"  ' 

26    45 

70,000 
67,000 
64.600 

.80 

27    15 

.92 

27    35 

1.00 

"".m" 

27    55 

62,000 

1.20 

2    28    30 

60,000 
58,000 
62,400 

1.42 

29    10 

1.09 

30    00 

2.00 

".032"" 

30    30 

38,500 

4.00 

.161 

31    32 

38.900 

6.00 

.208 

32    20 

40,200 

8.00 

.222 

33    05 

41.500 

10.00 

.333 

83    35 

40,500 

12.00 

.200 

34    25 

38,900 

14.00 

.2»3 

35    08 

36,400 

16.00 

.270 

35    45 

34.100 

18.00 

.233 

36    28 

35,600 

20.00 

.238 

37    10 

34.000 

22.00 

.263 

37    48 

36,100 

23.00 

.250 

88    08 

36,200 

24.00 

.250 

38    28 

2    48    00 
48    40 

New  stroke  of  piston. 
Test  resumed. 

Throb. 

""ihioo" 

44,900 
33,100 

'"'26.06'" 

""".'646'"" 

""2"*66  "65"' 

31,800 

26.00 

.250 

50    25 

31,400 

28.00 

.333 

60    55 

31.700 

30.00 

.286 

51    30 

28,900 

32.00 

.333 

52    00 

27,800 

34.00 

.313 

52    32 

26,300 

36.00 

.313 

53    04 

25,100 

38.00 

.333 

53    34 

27,900 

40.00 

.294 

2    54    08 

27,800 

42.00 

.323 

54    39 

26,900 

44.00 

..308 

55    12 

26,900 

46.00 

.313 

55    44 

25,000 

48.00 

.204 

56    18 
3    04    30 

New  stroke  of  piston. 
Tost  resumed. 

28,700 
29,100 

05    15 

""49J66"' 

""'.'ois"" 

06    15 

23,200 

50.00 

.217 

06    38 

24,100 

52.00 

.294 

07    12 

23.500 

54.00 

.370 

07    39 

22,200 

56.00 

.278 

08    15 

16.900 

58.00 

.833 

08    45 

19,200 

60.00 

.303 

09    18 

12.000 

62.00 

.318 

09    50 

11,200 

64.00 

.357 

10    18 

10,200 

66.00 

.400 

10    43 

14,300 
12,200 

""68."66  " 

"■.■345  "" 

ii'ii" 

12,600 

70.00 

.476 

11    33 

6,000 

71.00 
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Bore  of  gan  fonled  by  means  of  three  rounds  with  blank  cartridges 
of  1  poand  of  powder  each,  fired  immediately  before  testing. 

New  shell  pushed  through  the  gun  having  the  same  dimensions  of 
band  as  in  the  previous  tests. 

Test  began  about  ten  minutes  after  firing  the  third  round. 


Resistance. 
Pounds. 

Distftnce 

shell 
traveled. 

Velocity 

per 
minate. 

Foot. 

Time  of 

KemarkB. 

Inches. 

A.  m.     9. 

7,800 

0. 

0. 

4    04    50 

15,000 
20,000 

.03 

.07 

30.000 

.13 

05  "w" 

40,000 

.22 

50,000 

.30 

60,000 

.37 

07    55' 

70,000 

.53 

70,600 

.62 

68.000 

.77 

os'ss" 

66,700 

1.00 

""'.'619" 

09    10 

76,100 

2.00 

.083 

10    10 

82,700 

3.00 

.143 

10    45 

•2,300 

4.00 

.2(K) 

11     10 

97.700 

5.00 

.200 

4    11    35 

101,700 

6.00 

.217 

11    58 

1<»7,100 

7.00 

.294 

12    15 

90,800 

8.00 

.167 

12    45 

96,360 

10.00 

.200 

13    35 

98,200 

12.00 

.250 

14    15 

92,800 

14.00    , 

.303 

14    48 

97,600 

16.00 

.388 

15    18 

70,600 

18.00 

.238 

16    00 

78,200 

20.00 

.313 

IG    32 

73,800 

22.00 

,;i03 

17    05 

72,200 

24.00 

.303 

17    38 
4    24    59 

Kew  stroke  of  piston. 
Test  resumed. 

■""73,266" 
71,000 

*"25.'66"" 

"     "."652"' 

26"'36** 

63,500 

26.00 

.250 

26    55 

66,200 

28.00 

.233 

27    38 

56,400 

30.00 

.313 

28    10 

54.200 

32.00 

.333 

28    40 

53,400 

34.00 

.333 

29    10 

53,S00 

86.00 

.333 

20    40 

49,900 

38.00 

.333 

30    10 

51,900 

40.00 

.318 

30    42 

49,400 

42.00 

.357 

81    10 

48.900 

44.00 

.286 

31    45 

60,500 

46.00 

.333 

32    15 

51,100 

48.00 

.303 

4    82    48 
4    40    40 

New  stroke  of  piston. 
Test  resumed. 

'""49,666* 
50,600 

*"49."66"' 

"'"'*688' 

4i"46" 

46,400 

50.00 

.200 

42    05 

44,900 

52.00 

.263 

42    43 

46,800 

54.00 

.833 

43    13 

42,000 

56.00 

.333 

43    48 

53,000 
49,000 

""m'oo"' 

*"'".*388"" 

4i"i6"* 

45,900 

60.00 

.870 

44    32 

47,000 

62.00 

.386 

45    08 

60,200 

64.00 

.417 

45    32 

46,200 

66.00 

.357 

46    00 

43,200 

68.00 

.357 

46    28 

25,100 

70.00 

.455 

4    46    50 

5,000 

71.00 

The  residue  of  the  powder  accumulated  in  front  of  the  band  on  the 
shell,  and  when  the  latter  reached  the  muzzle  of  tlie  gun  the  residue 
filled  the  space  between  the  shell  and  the  gun,  covering  about  1^''  in 
length  along  the  shell. 
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No.  8399. 

A  new  shell  with  band  of  same  dimensions  as  in  previons  tests 
pushed  throuffh  the  gun  by  means  of  follower  mounted  on  the  anti- 
friction nut. 


DistAnce 

Telocity 

Time  of 
observations. 

Resistaiioe. 

Hhell 
traveled. 

per 
minute. 

Kemarks. 

Pounds. 

Inches. 

Foot. 

h.    m.    §. 

1,000 

0. 

0. 

10    27    20 

10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,800 

.03 

.08 

.14 

28    65 

.22 

.32 

.30 

.45 

"""'."oii"" 

29""40"* 

55,000 
45,000 

.53 

30    04 

.78 

30    32 

38,400 

1.00 

"'"'."637'" 

30    55 

33,000 

2.00 

.111 

31    40 

27,800 

4.00 

.192 

32    32 

29,000 

6.00 

.263 

33    10 

25. 900 

8.00 

.263 

38    48 

25,600 

10.00 

.333 

34    18 

1        24,200 

12.  00 

.345 

34    47 

21,500 

14.00 

.323 

10    35    18 

21,100 

16.00 

.370 

35    45 

19,800 

18.00 

,  3H3 

36    15 

19,100 

20.00 

.417 

36    39 

18,600 

22.00 

.345 

87    08 

18,200 

23.00 

.500 

37    18 

18, 100 

23.58 

.242 

37    30 
11    00    20 

New  stroke  of  piston. 
Test  resumed. 

""23,'466  " 
19,100 

""24.58"' 

"""."oii  ' 

6l""58"' 

19,200 

25.58 

.250 

02    18 

18,200 

27.58 

.313 

02    50 

17,900 

29.58 

.333 

03    20 

16, 100 

31.58 

^400 

03    45 

16,400* 

33.58 

.370 

04    12 

16.500 

35.58 

.357 

04    40 

14,600 

37.58 

.357 

05    08 

15,000 

39.58 

.357 

05    36 

16,400 

.41.58 

.417 

06    00 

15,500 

43.58 

.367 

06    28 

16,100 

45.58 

.385 

06    54 

16.100 

46.76 

.369 

07    10 
11    25    00 

New  stroke  of  piston. 
Test  resumed. 

"'"'19,' 266" 
15,300 

'"47."  76*" 

'"""."67i" 

26""i6"* 

16,400 

48.76 

.200 

11    20    35 

17,300 

50.76 

.233 

27    18 

17,100 

52.76 

.333 

27    48 

16,500 

54.76 

.370 

28    15 

15,400 

56.76 

.435 

28    38 

14.500 

58.76 

.313 

29    10 

Test  interrupted. 

13,500 

60.76 

.250 

29    50 

12,000 

62.76 

.367 

30    18 

TeHt  interrupted. 
ToHt  resumed. 

11    35    00 
35    39 

"'"ii,*76o*" 

"64.76" 

""""."256" 

12,200 

66.76 

.323 

36    10 

11,500 

68.76 

.357 

36    38 

11,400 

70.26 

.278 

37    05 
11    45    15 

New  stroke  of  pist^m. 
Test  resumed. 

""'"ii.soo" 

"'76.28"' 

posror. 


'/   %A>    tS^'  So    ^   ff^    6S    ^    ^ 
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No.  8400. 

Condition  of  test  same  as  No.  8399  excepting  the  follower  is  gripped 
in  the  holder  jaws,  the  antifriction  nut  not  beiufr  used. 

Bore  of  gun  lubricated  with  heavy  cylinder  oil. 

Sliell  pushed  through  the  gun.  Dimensions  of  band  same  as  in 
previous  tests. 


Resistance. 

DiBtanoc 

shell 
traveled. 

Velocity 
miuate. 

Time  of 
obsem'stioDs. 

Remarks. 

Pounds. 

Jnchet. 

Foot. 

h.    m.    a. 

1,000 

0. 

0. 

1    39    10 

10,000 

.04 

20,000 
30,000 

.13 
.23 

40,000 
50,000* 

.35 
.48 

4i  "66"* 

51,000 

.54 

""".'6i4"' 

42*'26"* 

36,000 

.90 

31.000 

1.00 

""".'6.^7'" 

43"'66"' 

28,200 

2.00 

.167 

43    30 

25,000 

4.00 

.26:1 

44    08 

26,100 

6.00 

.333 

44    38 

24,600 

8.00 

•313 

45    10 

Test  Interrapted. 

24,400 

10.00 

.111 

1    46    40 

23,600 

12.00 

.:t57 

47    08 

22.300 

14.00 

.400 

47    83 

•  22, 100 

16.00 

.370 

48    00 

20.600 

18.00 

.385 

48    26 

21,000 

20.00 

.385 

48    52 

21.100 

22.00 

.435 

49    15 

21,000 

24.00 

.370 

49    42 
2    07    30 

New  stroke  of  piston. 
Test  resumed. 

"■■"36,"4bo" 

30,300 

'**25."bo" 

"".ooi" 

08*  25* 

19,500 

26.00 

.294 

08    42 

19,400 

28.00 

.278 

09    18 

19,700 

30.00 

.345 

00    47 

17.600 

32.00 

.357 

10    15 

17,300 

34.00 

.333 

10    45 

16,100 

36.00 

.370 

11     12 

• 

14,800 

38.00 

.333 

11    42 

16,500 

40.00 

.385 

12    08 

16.100 

42.00 

.333 

12    38 

10.500 

44.00 

.260 

13    18 

15,700 

46.00 

.238 

14    00 

Test  intermpted. 

15,000 

48.00 

.208 

14    48 
2    30    00 

New  stroke  of  piuton. 
Test  resumed. 

■""2i,'o6b" 

15,200 

'49.06"' 

'""".'677'" 

"2  '31*65" 

15,800 

50.00 

.500 

31    15 

16.200 

52.00 

.333 

31    45 

16, 300 

54.00 

.303 

32    18 

15,300 

56.00 

.345 

32    47 

12. 700 

.58.00 

..357 

33    15 

13,700 

60.00 

.3&'> 

33    41 

10,800 

62.00 

.400 

34    06 

10,100 

64.00 

.385 

i4    32 

10,200 

66.00 

.:m 

35    02 

13,400 
11,200 

68.66* 

'".'333  ' 

35*  32* 

11,400 

70.00 

.385 

35    58 

6,000 

71.00 
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S,g-INCR  DBIGGS-SCRBOEDEB  B.  L,  STEEL  FIELD  BIFLE, 
No.  8391. 


p*  Watervliet  Arsenal. 
Gun  branded  at  muzzle^  815  lbs.    No.  1. 

\  D.  A.  H.     1892." 


k — 

n!'46 

W 

^              

k-   4?4.    ^ 

Sand" 

K-    730      -*l 
k-    ^5    -H  [ 

~f ^ 


^ 


Si 


^ 


fi 


Shell  pushed  through  the  gun.    The  bore  of  the  gun  was  in  a 
thoroughly  greased  condition  when  tliis  shell  was  forced  through. 


Resistance. 


FoundM. 
1,000 
20,000 
25,000 
26,600 
30.000 
37,000 
20,000 
17,500 
16,500 
18,200 
20,000 
22,400 
24,000 
25,400 
26,200 
26,600 
25,200 
24,200 
23,850 
24,600 
24,100 
22,800 
21,000 
21,100 
20,400 
21,000 
19,400 
18,300 
17.500 
17,500 


20,800 
20,100 
19,600 
20,500 
20,100 


Distance 

shell 
traveled. 


Inchest. 

0. 

.04 

.09 

.13 

.19 

.37 

.60 

.85 

1.14 

1.30 

1.54 

2.00 

8.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 

18.00 

14.00 

15.00 

16.00 

18.00 

20.00 

22.00 

23.00 

23.00 
24.00 
25.00 
27.00 
29.00 
31.00 


Velocity 

per 
minute. 

Foot. 


0.010 


.030 


.077 

'.ml' 


.130 
.111 
.111 


.097 
.100 
.100 
.333 
.100 
.110 
.100 


.071 
.167 
.250 
.250 
.333 


Time  of 

observations. 

h.  m. 

». 

9    03 

20 

InitUl  load. 

04 

00 

04 

20 

05 

10 

05 

40 

06 

20 

06 

40 

07 

30 

08 

30 

09 

25 

10 

05 

10 

40 

11 

45 

9    12 

30 

13 

10 

13 

40 

14 

20 

15 

00 

15 

36 

16 

20 

• 

17 

05 

17 

50 

18 

35 

19 

40 

20 

30 

21 

20 

22 

50 

24 

30 

26 

00 

26 

50 

New  stroke  of  pi 

9    40 

00 

41 

10 

41 

40 

42 

20 

43 

00 

43 

30 

Remarks. 


Ifore/, 
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!  1 
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lUsAintance. 

Distance 

shell 
traveled. 

Velocity  , 
minate.  ' 

Time  of 
observations. 

h.   m.    a. 

HemarkJi. 

rounds. 

Inchen. 

Foot.     1 

ao.ooo 

33.00 

.333 

44    00 

1»,  100 

35.00 

.313 

44    32 

17.900 

37.00 

.278 

45    08 

16,200 

39.00 

.370 

9    45    35 

18,100 

41.00 

.270 

46    12 

15,700 

43.00 

.333 

46    42 

16,000 

45.00 

.333 

47    12 

16.300 

46.00 

.313 

47    28 

New  stroke  of  piaton. 

46.00 

9    58    00 

is.'eso" 

47.00 

"".143" 

58    35 

15,400 

49.00 

.189 

59    28 

15.300 

50.00 

.227 

59    50 

16,800 

52.00 

.286 

10    00    25 

16.100 

54.00 

.250 

01    05 

14.400 

56.00 

.286 

01    40 

14,300 

58.00 

.263 

02    18 

13,800 

60.00 

.313 

02    50 

13,500 

62.00 

.294 

03    24 

12,000 

64.00 

.278 

04    00 

12.000 

66.00 

.250 

04    40 

6,000 

67.00 
68.00 

1,000 

"".167" 

"i6"*65"io'" 

Maximam  diameter  of  baud  after  tlietest,  3''.32. 
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No.  8392. 

Bore  of  gun  washed  with  soda  water  and  a  new  shell  pushed  throu«?h. 
Dimensions  of  band  same  as  in  test  Fo.  8391. 


Keaistanoe. 

Distance 

shell 
traveled. 

Velocity 

per 
mm  11  to. 

Time  of 
obaervfttiona. 

Remarks. 

Poitndt. 

Inehft. 

Foot. 

A.    m.    #. 

1. 000 

0. 

11    33    00 

IniUal  load. 

10,000 
20,  UOO 
23,000 
28,000 
ii5,000 

.05 

33    20 

.11 

34     10 

.14 

35    20 

22 

36    20 

.82 

37    20 

40.000 

.38 

38    25 

41,300 

.43 

""6."  666" 

39    08 

37,500 
34,000 
28,000 
25,000 

.49 

39    55 

.55 

40    18 

.63 

40    65 

.76 

41    30 

23,800 

1.00 

'■"."618" 

41    50 

28,500 

2.00 

.125 

42    30 

32.600 

3.00 

.143 

43    05 

36. 400 

4.00 

.185 

43    32 

37,400 

5.00 

.132 

44    10 

38,200 

6.00 

.167 

44    40 

36,200 

8.00 

.161 

45    42 

31,600 

10.00 

.173 

4(1    40 

30,100 

12.00 

.173 

11    47    :w 

26,900 

14.00 

.125 

48    58 

26,000 

16.00 

.250 

49    38 

23,600 

18.00 

.250 

50    18 

23,200 

20.00 

.238 

51    00 

23,600 

22.00 

.294 

51    34 

23.000 

23.00 

.238 

51    55 
1    06    00 

New  stroke  of  piston. 
Momentary  maximiim  resistance. 

""27,"  666"* 

22.500 

'""is-'io"' 

""".'624" 

bh'lb" 

25,000 

24.00 

.101 

07    20 

.25.400 

25.00 

.227 

07    42 

24.500 

27.00 

.263 

08    20 

23.800 

29.00 

.333 

08    50 

25,700 

31.00 

.357 

09    18 

26,300 

33.00 

.313 

09    50 

28,600 

35.00 

.345 

10    19 

27,500 

37.00 

.313 

10    51 

27,300 

39.00 

.333 

11    21 

27.300 

41.00 

.323 

11    52 

26,600 

43.00 

.333 

12    22 

28,600 

45.00 

.333 

12    52 

27,100 

46.00 

.313 


13    08 

1     20    20 
1    20    55 

Now  stroke  of  piston. 
Momentary  maximum  resistance. 

""31',' 666" 

'""48.65" 

.007 

26,200 

47.00 

.158 

21    25 

26,  700 

48.00 

.294 

21    42 

25, 300 

50.00 

.313 

22    14 

24,900 

52.00 

.385 

22    40 

24.000 

64.00 

.357 

23    08 

21,500 

66.00 

.417 

23    32 

20,600 

58.00 

.385 

23    58 

•20,000 

60.00 

.417 

24     22 

19,600 

62.00 

.385 

24    48 

18,500 

64.00 

.370 

25    15 

15,200 

66.00 

.400 

25    40 

4,000 

68.00 

.333 

1     26    10 

Maximum  diameter  of  band  at  bottom  of  grooves  after  the  test,  3' 
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No.  8402. 

Bore  lubricated  with  heavy  cylinder  oil. 
Follower  gripped  in  the  holder  jaws. 
Dimensions  of  band  same  as  in  previous  tests. 
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Distanoe 

Velocity 

Time 

Rmlstance. 

Bbell 

per 

of 

Remarks. 

trmveled. 

xuinule. 

observationB. 

Pounds. 

Ineket. 

Foot. 

h.    m.    i. 

1,000 

0. 

0. 

3    45    10 

Initialload. 

10.000 

.03 

20,000 
30,000 

.11 

.24 

""a  "io'io" 

88,600 

.45 

"".'626'" 

3  47  12 

• 

22,000 

.65 

.025 

47    32 

28,800 

1.00 

.076 

47    55 

27,600 

2.00 

.135 

48    32 

33,600 
34,800 

3.00 

4.00 

■■".■233"" 

49"i5" 

38,000 

6.00 

.333 

49    45 

40,600 

8.00 

.333 

50    15 

* 

40,300 

10.00 

.294 

50    49 

39,300 

12.00 

.385 

51    15 

39,500 

14.00 

.383 

51    45 

39,600 

16.00 

.870 

52    12 

86,700 

18.00 

.357 

52    40 

35,100 

20.00 

.333 

3    53    10 

83,800 

22.00 

.333 

53    40 

33,100 

24,00 

.400 

54    05 
4    11    30 

New  Btroke  of  piston. 
Toet  resumed. 

33,666' 

31,300 

'25*66" 

"".'125" 

"'4"i2'"i6" 

30,200 

26.00 

.278 

12    28 

30.800 

28.00 

.278 

13    04 

82,100 

30.00 

.385 

13    30 

31,800 

32.00 

.385 

13    56 

30,200 

84.00 

.385 

14    22 

27,000 

36.00 

.857 

14    50 

26,600 

38.00 

.400 

15    15 

23,300 

40.00 

.370 

15    42 

21,800 

42.00 

.385 

16    08 

21,500 

44.00 

.385 

16    34 

21,200 

46.00 

.385 

17    00 

20,200 

48.00 

.400 

17    25 
4    28    10 

New  stroke  of  piston. 
Test  resumed. 

22,'666'' 

19,500 

'"46.'66" 

"■■.'266" 

'4"28'86  " 

20,700 

60.00 

.333 

28    50 

21,700 

52.00 

.357 

29    18 

19,900 

54.00 

.417 

20    42 

17,600    1 

56.00 

.417 

30    06 

19,400 

58.00 

.385 

4    30    32 

18,500 

60.00 

.417 

30    56 

18.200 

62.00 

.385 

31    22 

17,500 

64.00 

.435 

31    45 

,- 

17,200 

66.00 

.400 

32    10 
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Ko.  8403. 

Bore  lubricated  with  heavy  cyliuder  oil. 

Follower  attached  to  antifrietion  nut,  and  shell  pushed  through  the 
gun. 
Dimensions  of  band  same  as  in  previous  tests. 


Distance 

Velocity 

Time  of 
obaervationH 

h.    m.    t. 

ReaiaUnce. 
PoundM. 

Bhell 
traveled. 

minute. 
Foot. 

Kemarlu. 

1,000 

0. 

0. 

9    65    00 

IniUalload. 

10,000 

.03 

20,000 

.06 

30,000 

.12 

"'.W»" 

66"66'* 

40,000 
44,200 

.24 

.37 

'"",'oiz" 

67  '46  ' 

30,000 
24,000 

.60 
.79 

23,900 

1.00 

'     '.042"' 

58**55"' 

29,900 

2.00 

.077 

•  10    00    00 

Intermption. 

37,100 
40.400 

4.00 

10    01    65 

6.00 

"".286  " 

02    30 

38.000 

8.00 

.333 

03    00 

37,600 

10.00 

.386 

03    26 

37,100 

12.00 

.345 

03    55 

38,200 

14.00 

.323 

04    26 

36.000 

16.00 

.417 

04    60 

84,100 

18.00 

.367 

10    05    18 

32,200 

20.00 

.333 

05    48 

* 

30,000 

22.00 

.370 

06    15 

28,500 

23.61 

.370 

06    42 
10    21     30 

New  stroke  of  piKton. 
Tent  resumed 

""*'27,'866" 
27,100 

^«JCVV    m.%JK9%M»%m%^iAm 

'ii'ei" 

""'.'ioi  ■ 

"io"22"i8"" 

27,300 

25.61 

.263 

22    37 

26,400 

27.61 

.303 

23    10 

27,100 

29.61 

.333 

23    40 

36.700 

31.61 

.367 

24    08 

26,500 

33.61 

400 

24    33 

24,900 

35.61 

.400 

24    58 

24,400 

87.61 

.333 

25    28 

28,600 

39.61 

.417 

25    52 

23.400 

41.61 

.385 

26    18 

22,300 

43.61 

.357 

26    46 

22.200 

46.61 

.435 

27    09 

22,900 

47.23 

.454 

27    31 
10    40    00 

New  stroke  of  piston. 

28.500* 

xcsv  rcvuiuou. 

21,300 

"is."  23*' 

*""".'063  " 

"i6""4i"'i9" 

20.500 

49.23 

.238 

41    40 

21,100 

51.23 

.312 

42    12 

21,000 

53.23 

.386 

42    38 

20.100 

56.23 

.370 

10    43    05 

20,000 

57.23 

.400 

43    30 

20.200 

60.23 

.357 

43    58 

20,200 

61.23 

.454 

44    20 

20,100 

68.23 

.870 

44    47 

20.600 

65.23 

.870 

46    14 

16,000 

67.23 

.857 

46    42 

^,rt.tf7k^e^l.        ^H  1^1    I  t~" 


^  *3i  eo  si  6tf^  ee'  si 
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^J0€>0 


eojooo 
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Ai^poa 


^^ 


cm^^^m;^  ^c«>«ceS^. 
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No.  8546. 

Bore  not  lubricated. 

Follower  attached  to  antifriction  nut,  and  shell  pushed  through  the 

gun. 

DimcnHona  of  hand, 

-      747      - 


90 


730 


"S 

« 

DiBtance 

Velocity 

Time  of 
obserTations. 

Realstance. 

Bhell 
traveled. 

per 
minate. 

Remarks. 

P^yiendi. 

Inches. 

Foot. 

h.  m.    9. 

1 
• 

1,000 

0. 

0. 

2    81    00 

Initial  load. 

2,000 
8,000 
4,000 
5,000 
6,000 
7.000 

.17 

.30 

.44 

.57 

1 

.71 
.85 

8,000 

9,000 

10.000 

.96 

1.10 

1.22 

'""."oii" 

"2"  33' "36" 

12,000 
14,000 

1.46 

1.78 

16,000 
20,000 

2.00 

2.55 

"".oei" 

36"'i6"' 

22,700 

4.00 

.145 

2    36    00 

25,200 

6.00 

.200 

36    50 

22,3' 

8.00 

.250 

37    30 

21,  MU 

10.00 

.250 

88    10 

21,200 

12.00 

.286 

38    45 

20,400 

14.00 

.333 

39    16 

19,900 

16.00 

.370 

89    42 

18,800 

18.00 

.312 

40    14 

16,900 

20.00 

.357 

40    42 

15,000 

22.00 

.312 

41    14 

16,200 

23.60 

.364 

41    36 
2    52    00 

New  stroke  of  piston. 
Test  resumed. 

"'""is'ioo"' 

15,600 

"23.66* 

25.60 

'"".m" 

"*2**64"66" 

16,300 

27.60 

.333 

64    30 

17,400 

29.60 

.345 

54    59 

17,300 

81.60 

.435 

55    22 

17.200 

33.60 

.357 

55    50 

16,500 

85.60 

.400 

56    15 

16,900 

37.60 

.357 

56    42 

16,000 

39.60 

.357 

57    10 

16,800 

41.60 

.400 

57    35 

16.700 

43.60 

.400 

58    00 

16.300 

45.60 

.357 

58    28 

15,500 

47.30 

.354 

58    52 
3    07    30 

New  stroke  of  piston. 
Test  resumed. 

"'*i4,666'" 
14, 100 

47.32 

49.30 

.......... 

'*'3"08""38** 

14,100 

51.80 

.370 

09    05 

13,800 

53.30 

.435 

09    28 

12,600 

55.30 

.345 

09    57 

13,400 

57.30 

.385 

10    23 

12,500 

59.30 

.370 

10    50 

13,500 

61.30 

.400 

11    15 

13.600 

63.30 

.400 

11    40 

11,800 

65.30 

.357 

12    08 

5,000 

67.30 

The  lauds  of  the  gun  sheared  their  way  through  the  length  of  the 
band,  and  threw  up  a  burr  on  each  edge. 

Filing  off  these  burrs  and  measuring  the  band  on  a  diameter  which 
was  covered  by  the  grooves  in  the  gun  the  band  now  measured  3".2678 
diameter  at  the  middle  of  its  length,  thus  sliowing  an  enlargement  of 
(3.2G78 — 3.2555)  ".0123  over  the  original  diameter  of  the  band. 

The  band  was  crowning  after  the  test,  being  sensibly  larger  in 
diameter  at  the  middle  of  its  length. 


158 


THE  RESISTANCE  OF  BANDED  SHELLS  IN  GUNS 


No.  8547. 
Bore  not  lubiicated. 
Follower  used  with  antifriction  nut,  and  shell  pushed  through  the  gun. 

Dimensionii  of  band, 

K^  "so  — H 
I 
I 

I 


.'JWjs,J 

t 

+ 

&      - 

1 

%' 

ResiHiance. 

Distance 

Hhell 
traveled. 

Velocity 

per 
miimte. 

Time  of 
observatioiiB. 

Keinarlu. 

Poundt. 

Inches. 

Foot. 

h.   m.  t. 

1,000 

0. 

0. 

8    34    30 

InitiAlIoad. 

5,000 

.01 

10,000 

.02 

15,000 
20,000 

.03 

.07 

21,200 

.11 

""."ooi' 

"■8"*37"66" 

15,000 

.26 

12,  500 

.58 

U,  000 

1.00 

"'"'mo' 

38"36" 

17,700 

2.00 

.125 

39    10 

21, 800 

3.00 

.167 

39    40 

23,100 

4.00 

.125 

40    20 

24,800 

6.00 

.250 

41    00 

22,400 

8.00 

.260 

8    41    40 

22,500 

10.00 

.294 

42    14 

22,800 

12.00 

.323 

42    45 

22,500 

14.00 

.345 

43    14 

22.100 

16.00 

.333 

43    M 

20,200 

18.00 

.345 

44    13 

18,300 

20.00 

.846 

44    42 

17,800 

22.00 

.357 

45    10 

17,600 

23.69 

.384 

45    32 
8    54    40. 

New  stroke  of  piaton. 
Test  resamed. 

"'"i8,6oo'" 

■"*23"7i"' 

17,200 

24.69 

17.600 

25.60 

"  '."162" 

"8  ■56"i8" 

17,900 

27.69 

.312 

56    50 

18.200 

29.69 

.333 

57    20 

17,500 

31.69 

.370 

57    47 

17,100 

83.69 

.345 

58    16 

16,300 

35.69 

.385 

58    42 

16,200 

37.69 

.357 

59    10 

16. 000 

39.69 

.385 

50    36 

15.900 

41.69 

.357 

9    00    04 

16,900 

43.69 

.385 

00    30 
Oa    56 

19,900 

45.69 

.385 

15,600 

47.44 

.357 

01    24 
9    10    40 

New  stroke  of  piston. 
Test  resmned. 

'""'i5,"600"' 

"  47*46" 

15.400 

48.44 

""."080  ■ 

"9"  ii"38" 

15,100 

49.44 

.227 

11    58 

14,000 

51.44 

.238 

12    40 

14, 400 

53.44 

.263 

13    18 

13,500 

55.44 

.400 

13    43 

13,500 

57.44 

.312 

14    15 

13,200 

59.44 

.370 

14    42 

13,600 

61.44 

.385 

15    08 

14.000 

63.44 

.400 

15    33 

12,400 

65.44 

.385 

15    59 

6,500 

67.40 

.323 

16    30 

Diameter  over  band  opposite  grooves  in  the  gun  after  the  test, 
about  3.3'ao. 

Copper  in  the  band,  opposite  the  lands,  flowed  to  the  rear  about 
M8±. 
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BEING  FORCED  THROUGH  BORE  OF  RIFLE. 
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Bore  not  lubricated. 

Follower  used  with  antifriction  nut,  and  sbell  pushed  through  the  gun. 


IHmenftions  of  band. 
I  ..  I 


iKeMistance. 


Pound*. 

1,000 

10,000 

15,000 
19,500 
20.000 
18,000 
16,000 
12,500 
14,000 
17.600 
21,600 
24,100 
25,100 
26,100 
26,600 
24,600 
23,000 
20,800 
19  000 
18,800 
18, 100 


22,200 
17,500 
17.800 
17, 200 
16.000 
18,600 
18.000 
17,600 
16. 100 
16,300 
15,600 
15,700 
15, 800 
16.800 
16,600 


17,200 
16,100 
16.200 
16.200 
16. 500 
14,900 
15, 200 
14,800 
14.600 
14,900 
14,800 
7,000 


Distanct' 

Hhell 
traveltMl. 


Inehtt. 

0. 

.03 

.06 

.12 

.IK 

.28 

.36 

.50 

.95 

2.00 

4.00 

6.00 

8.00 

10.00 

12.00 

14.00 

16.00 

18.00 

20.00 

22.00 

23.74 


Velocity 

per 
luiunte. 


2:1.76 
24.04 
24.74 
25.74 
27.74 
29.74 
31. 74 
33. 74 
35.74 
37. 74 
39.74 
41.74 
43.74 
45.74 
47.48 


47.51 

48.48 
49.48 
51.48 
53.48 
55. 48 
57.48 
59.48 
61.48 
G3.48 
65.48 
67.48 


.018 
.023 
.087 
.154 
.238 
.263 
.333 
.278 
.312 
.294 
.385 
.357 
.370 
.370 
.414 


Time  of 
obHervatioiiH. 


Remarks. 


.058 
.312 
.278 
.333 
.370 
.357 
.370 
.417 
.417 
.357 
.400 
.400 
.378 


.119 
.278 
.312 
.312 
.400 
.400 
.417 
.417 
.385 
.417 
.417 


9  57  40 


9  58  28 

59  00 

59  26 

10  00  00 

10  00  42 

01  20 

01  50 

02  26 
10  02  58 

03  32 

03  58 

04  26 

04  53 

05  20 
05  41 

10  15  00 


10  16  26 

16  42 

17  18 

17  48 

18  15 

18  43 

19  10 
19  34 

19  58 

20  26  ^ 

20  51  • 

21  16 
21  39 

10  30  00 


10  30  42 

31  00 

31  .32 

32  04 
32  29 

32  54 

33  18 

33  42 

34  08 
34  32 
34  56 


Initial  load. 


New  Htroke  of  ]tistoii. 
Tefit  rodumed. 


New  stroke  of  piston. 
Test  resumed. 
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^O.  8549. 
Bore  not  labricated. 

T'ollower  used  with  antifriction  nut,  and  shell  pushed  throagh  the 
gun. 

Dimensions  of  hand, 

K—      .Tso       -^ 


K-!&tf   -*t 


t 

t    ' 

1 

<r  '!24:  -> 

1 

^ 

CO 

RMistance. 

Distance 

shell 
traveled. 

^*i^**y       Time  of 
minute,   o^wrvations. 

Bemarks. 

-^ 

Pounds. 

Ineheg. 

Foot 

h.    m.    8.    1 

1,000 

0. 

0. 

11    30    00      Initialload. 

10,000 

.03 

20,000 
25.000 
28,900 
22,000 

.08 

.13 
.20 

.29 

20,000 

.34 

""■*."668 "i    U    33    30 

18,000 

1.00 

.110 

34    00 

18,;i00 

2.00 

.263 

34    19 

22.400 

4.00 

.323 

34    50 

25,100 

6.00 

.263 

35    28 

J 

28,800 

8.00 

.270 

86    05 

80,200 

1U.00 

.323 

36    36 

31,100 

12.00 

.357 

37    04 

28,100 

14.00 

.454 

11    37    26 

25,200 

16.00 

.417 

37    50 

22,000 

18.00 

.400 

38    15 

20,800 

20.00 

.400 

38    40 

19,600 

22,00 

.417 

39    04 

19,200 

23.75 

.398 

39    26 

New  stroke  of  piston. 

11    47    50       Test  resumed. 

'"'"22,'906" 

'23."  76" 

......... 

48    30 

18.300 

24.75 

49    10 

17,100 

25.75 

.263 

49    29 

16,900 

27.75 

.500 

49    49 

19,200 

29.75 

.323 

50    20 

18,600 

81.75 

.370 

50     47 

18,100 

33.75 

.357 

51     15 

16,200 

35.75 

.385 

51     41 

16,400 

37.75 

.370 

52    08 

14,400 

39.75 

.400 

52    33 

14.700 

41.75 

.370 

53  -00 

14.100 

43.75 

.357 

53    28 

14,900 

45.75 

.400 

53    53 

14,500 

47.45 

.340 

54     18 

New  stroke  of  piston. 

1    25     10 

Te»t  resumed. 

• 

"'"i8,'i66*' 

15,  200 
13,800 

47  46 

47.55 
48.45 

Throbs. 

**"'.' 043* 

"'\"2l"{i^" 

14,400 

49.45 

.217 

1    27    28 

14,  500 

51.45 

.312 

28    00 

15,000 

53.45 

.385 

28    26 

13,500 

55.45 

.385 

28    52 

14,100 

57.45 

.385 

29     18 

13,800 

50.45 

.417 

29    42 

13,400 

61. 45 

.357 

30    10 

13,500 

63.45 

.400 

30    35 

13,100 

65.45 

.370 

31    02 

6,000 

67.45 

.385 

31    28 

Copper  in  the  band  opposite  the  lands  of  the  gun  ilowed  to  the  rear 
about  ".26  and  to  the  trout  of  the  full  section  of  the  band  from  ".05  to 
".06,  thus  making  contact  with  tlie  lands  a  length  of  about  ".59  to  ".62. 
The  full  section  of  the  band  measured  about  ".28  long  after  the  test. 

Diameter  of  band  over  grooves  in  the  gun  after  the  test,  3".3097. 
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EXPERIMENT  No.  8550. 


9t 


n 


oi 


Mt 


M 


^'^. 


O 


f  eo  ofL.  ^   se  of 


THE  RESISTANCE  OP  BANDED  SHELLS  IN  GUNS. 


161 


No.  8550. 
Bore  not  lubricated. 
Follower  used  with  antifriction  nut,  and  sl^ell  pushed  through  the  gun. 

Dimenaumt  of  hand. 


I 


rso 


Is 


'.'27  ■ 


,  Distance 
Il«8i8tanae. !     sbell 
traveled. 


» 


pound*. 
1,000 
10,000 
20.000 
20.000 
18,000 
15.000 
12,000 
11.000 
10,000 
10,900 
13,700 
18,100 
20,&00 
2.5.200 
27,700 
27.000 
24,100 
20.800 
18,800 
16,IK)0 
15.600 
10.800 


19. 

15, 

13, 

12i 

14. 

14, 

13, 

11. 

11, 

9, 

9, 

8, 

9, 

9, 


Inehet. 

0. 

.03 

.13 

.23 

.25 

.32 

.42 

.49 

.80 

1.00 

2.00 

4.00 

6.00 

8.00 

10.00 

12.  UO 

14.00 

16.00 

18.00 

20.00 

22.00 

23.70 


Velocity 

per 
minate. 


025 
.167 
.263 
.312 
.357 
.357 
.417 
.370 
.370 
.357 
.385 
.333 
.315 


000 

100 

900 

200    I 

000 

600 

900 

800 

300 

900 

500 

600 

000 

100 


23.74 
24.70 
25.70 
27.70 
29.70 
31.70 
33.70 
85.70 
37.70 
89.70 
41.70 
43. 70 
46.70 
47.46 


13.000 
8,200 
9,100 
9,100 
9,000 
7,600 
8,300 
7,900 
7,700 
7,700 
8,000 
8,000 


47.48 
48.46 
49.46 
51.46 
53.46 
55.46 
57.46 
59.46 
61.46 
63.46 
65.46 
67.46 


.111 
.263 
.345 
.370 
.400 
.417 
.417 
.370 
.400 
.485 
.333 
.333 


2    25  20 

25  50 

26  28 

27  00 

27  28 
2    27  56 

28  20 

28  47 

29  14 

29  42 

30  08 

30  38 

31  05 

2    39  15 


.096 
.263 
.244 
.385 
.417 
.417 
.400 
.417 
.400 
.400 
.435 


44 
44 


53  12 

53  31 

54  12 

54  38 

55  02 
55  26 

55  51 

56  15 

56  40 

57  05 
57  28 


723- 


i 

00 


Time 

of 

obaenrations. 


Remarks. 


-Foot. 
0. 

h.  m.    8. 
2    22    00 

1 

; 

,.... 1      .       ......... 

Initial  load. 


"Sew  stroke  of  piston. 
Test  resumed. 


40  00 

40  19 

40  48 

41  15 

41  40 

42  04 
42  28 

42  55 

43  20 
43  43 


45  20  ! 
2  52  20 


New  stroke  of  piston. 
Test  resumed. 


The  metal  in  the  band  flowed  in  a  forward  direction  about  '^05,  and 
to  the  rear  from  ".15  to  ".20. 

The  rear  sections  under  the  lands  were  irregular  in  shape,  and  some 
were  detached  from  the  main  part  of  the  band. 

Diameter  of  band  over  grooves  in  the  gun  after  the  test,  3".3068. 
H,  Doc.  131 11 
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Ko.  8651. 

Bore  not  lubricated. 

Follower  used  with  antifriction  nut,  and  shell  pushed  through  the 
gun.  ' 

Dimen9ion§  of  hand. 


BMistanoe. 

DUtonoe 

•hell 
traveled. 

Velocity 
mrnutA. 

Time  of 
obBervations. 

Bemarka. 

Pounds. 

Inehtt 

Foot 

h.  m.    M. 

1.000 

0. 

0. 

8    46    00 

Initial  load. 

16,000 

.04 

20,000 

.06 

25,000 

.08 

28,000 

.11 

80,000 
82,000 

.14 

.16 

82.800 
82,000 

.19 
.22 

31,000 

.25 

29,000 
21,600 

.28 
1.00 

**"'024' 

'•"i""i"i8" 

25.700 

2.00 

.888 

49    48 

83,200 

4.00 

.270 

60    20 

87.fl00 

6.00 

.888 

3    60    50 

42,400 

8.00 

.867 

61    18 

47,400 

10.00 

.417 

51    42 

43,800 

12.00 

.857 

52    10 

40.000 

14.00 

.500 

62    80 

87.800 

16.00 

.345 

62    69 

34.000 

18.00 

.867 

68    27 

81,000 

20.00 

.435 

53    50 

28,400 

22.00 

.857 

54    18 

28,100 

28.78 

.482 

54    88 
4    02    00 

New  stroke  of  piston. 
Test  resomed. 

""80,*000" 
25,500 

"'28.'76" 
24.78 

"".'125*' 

'"i"02"40** 

26.800 

25.78 

.260 

03    00 

22.000 

27.73 

.833 

03    30 

23.700 

29.73 

.385 

03    56 

23,900 

81.78 

.385 

04    22 

21,700 

83.73 

.885 

04    48 

20,500 

35.73 

.400 

05    13 

19,700 

87.73 

.870 

05    40 

18,100 

89.73 

.385 

06    06 

16,800 

41.78 

.400 

06    31 

16.400 

48.73 

.400 

06    56 

16,400 

46.73 

.485 

07    19 

16,300 

47.51 

.387 

07    42 

New  stroke  of  piston. 
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TeetBof  Metals,  1896. 


b\^T''  «"ell,  showing  cor^D,^,^ 

BEiNG  FORCED  THROUGH     BORE   O,.  '^'^N  OF 

EXPERIMENT    IMo.  855  -|  .  ""^^ 


COPPER   BAND  AFTER 
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1  Resistance. 

1 

1 

,  Distanco 
1     Bhell 
traveled. 

Velocity, 
muiute. 

Foot, 

Time  of 
observations. 

Bemarks. 

I^oundt. 

'   Inehei, 

h,   m.   9. 

4    15    10 

Test  resumed. 

21,000 

47.52 
48.51 

15,9()0 

.100 

4    15    56 

IC,  300 

49.51 

.333 

16    11 

16,900 

51.51 

.870 

1«    38 

16,100 

53.51 

.417 

17    02 

14,300 

55.51 

.885 

17    28 

14,400 

57.51 

.485 

17    41 

14,600 

60.51 

.370 

18    18 

1         14. 7lK) 

61.51 

.417 

18    42 

13,300 

83.51 

.885 

19    08 

,         12,900 

65.51 

.454 

19    30 

5,000 

67.51 

.385 

19    56 

1 

The  metal  of  the  band  flowed  to  the  rear  and  was  detached  in  part 
irom  the  body  of  the  band,  flowing  back  in  a  comparatively  thin  iilm. 

The  forward  flow  under  the  lands  did  not  extend  beyond  the  forward 
limits  of  the  band. 

At  the  bottom  of  the  grooves  in  the  gan  the  bearing  surface  on  the 
band  was  about  ''.24  long  at  the  middle  of  each  section. 
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No.  8552. 

Bore  not  lubricated. 

Follower  used  with  autifiriction  nut,  and  shell  pushed  through  the 
gun. 

Dimensions  of  hand. 


i 


750 


T 
I 


Distance 

Velocity 

Time  of 
observations. 

h,    m.    s. 

ResistoDCO. 

8hell 
traveled. 

minnt«. 
Foot. 

Remarks. 

Pounds. 

Ineha. 

1,000 

0. 

0. 

10    09    20 

InlUalloatl. 

10,000 

.03 

20,000 

.07 

:;:::::::::::::::::::: 

' 

25,000 

.11 

.002 

10    15    00 

80,000 
85,000 

.15 

.22 



40,000 

.31 

41,400 

.41 

35,000 

.52 

27,000 

.63 

23,500 

.85 



30, 500 

2.U0 

.......... 

"16' "is"  "is" 

43,200 

4.00 

.3:0 

19    18 

50,100 

6.00 

.3:33 

19    48 

60,100 

8.00 

.333 

10    20    18 

00,000 

10.00 

.323 

20    40 

55.800 

12.00 

.345 

21    18 

51,000 

14.00 

.370 

21    45 

43,600 

16.00 

.370 

22    12 

40,200 

18.00 

.385 

22    88 

84,100 

20.00 

.333 

23    08 

31,600 

22.00 

.417 

23    32 

31,400 

23.48 

.411 

23    50 
10    32    45 

New  stroke  of  piston. 
Test  resumed. 

■*"'33,'500** 
30,200 

23.' ii" 

24.48 

'"".im" 

"io  "33**38" 

38,600 

25.48 

.417 

88    60 

36,400 

27.48 

.357 

34    18 

27.600 

29.46 

.370 

84    45 

27,700 

31.48 

.370 

35    12 

26,100 

83.46 

.885 

35    38 

23,900 

35.48 

.385 

36    04 

24,300 

87.46 

.417 

86    28 

20,300 

39.48 

.370. 

36    55 

20,200 

41.48 

.435 

37    18 

19,200 

43.48 

.417 

87    42 

19,100 

45.48 

.385 

86    08 

19.800 

47.13 

.412 

38    28 
11    20    55 

New  stroke  of  piston. 
Test  resumed. 

■'26.*66o" 

18,200 

"47.15* 

48.13 

.......... 

.078 

"n'ii'io" 

19,300 

49.13 

.263 

22    18 

19,700 

51.13 

.333 

22    48 

18,200 

53.13 

.345 

23    17 

17,300 

55.13 

.400 

23    42 

16,200 

57.13 

.333 

24    12 

16,000 

59.13 

.385 

24    38 

15,800 

61.13 

.385 

25    04 

15,800 

63.13 

.385 

25    80 

15,700 

65.13 

.385 

25    56 

12,400 

67. 13 

.385 

26    22 

hs-. 
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Testa  of  Metals,  1B96. 


PHOTOGRAPH   ^f  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE- 

EXPERIMENT  No.  8553. 
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No.  8663. 
Bore  not  lubricated. 
Follower  used  with  antifriction  nut,  and  shell  pushed  through  the 

^^°'  Vimetmons  of  hand, 

I 


4 

.'a» 

— »{ 

*.l5-^ 

*-5^-* 

r^ 

ii 

>l  i 

t 

1 

^ 

s 

Jo 

i 

1 

1 

^3 

!  Distance   Velocity 
Resistanoe.!     shell     I       per 
traveled,    minute. 


Time  of 
observntiuns. 


Pounds. 

Inehet. 

foot. 

h.    m.     t. 

1,000 

0. 

0. 

2  45  00 

10,000 

.03 

15,000 
17,000 

.07 

.15 

12,000 

.32 



22,000 
23,000 

.40 

.42 

::::::::::,::::::;;:::::: 

24,600 
23,000 

.46 

.53 



.016 

■■■2**47"46"' 

20,000 
17,100 

.61 

1.00 

""'"."i27" 

'"2*  "48* '38*' 

21,600 

2.00 

.147 

49  12 

30,500 

4.00 

.208 

50  00 

36,300 

6.00 

.323 

60  31 

40,600 

8.00 

.323 

2  51  U2  1 

37,200 

10.00 

.417 

51  26 

83,700 

12.00 

.476 

61  47  ' 

83,300 

14.00 

.385 

52  13 

27.200 

16.00 

.417 

62  37 

23,800 

18.00 

.400 

53  02 

19.100 

20.00 

.400 

5:{  27 

18,800 

22.00 

.500 

53  47 

17,700 

22.95 

.432 

5:i  58 
3  24  00 

" '"26,"iw* 

*"22.'96"' 

17.800 

23.96 

"".654* 

'"'3  "25**32** 

15,700 

24.95 

.192 

25  58 

14,200 

26.95 

.357 

26  26  , 

15,100 

28.95 

.417 

26  50 

16,100 

30.95 

.386 

27  16 

13.700 

32.95 

.417 

27  40 

13,500 

34.95 

.417 

28  04 

11,800 

36.95 

.400 

28  29 

10,200 

88.96 

.435 

28  62 

0.200 

40.95 

.385 

29  18 

9,000 

42.95 

.435 

29  41 

9,700 

44.95 

.400 

80  06 

9,600 

46.73 

.405 

30  28 

12,800 

.......... 

3  54  00 

""i2,'20o"* 

**46.'76'" 

9,300 

47.73 

"".056"* 

***8""55"*36  ' 

10,200 

48.73 

.278 

55  48 

10,500 

50.73 

.323 

56  19 

9,200 

62.73 

.417 

8  56  43 

8.700 

64.73 

.385 

57  09 

7.500 

56.73 

.417 

57  33 

7,600 

58.73 

.385 

67  69 

6.800 

60.73 

.417 

68  23 

6,600 

62.  li 

.385 

68  49 

6.200 

04.73 

.417 

69  13 

5,000 

6«.78 

.476 

59  34 

Remarks. 


Initial  load. 


New  stroke  of  piston. 
Test  resumed. 


Resistance  when  end  of  stroke  was  reached  and 
travel  of  shell  ceased.  This  hieher  resistance 
was  ffradnally  reached,  and  arliBr  the  lapse  of 
8  to  4  minotes  the  load  on  the  scale  advanced 
still  more,  going  to  14,100  poands,  all  motion 
of  the  shell  having  ceased  in  the  first  in- 
stance. Similar  phenomena  have  been  ob- 
served in  earlier  tests. 

At  the  expiration  of  20  minntes  the  increase  in 
resistance  had  nearly  ceased,  the  load  on  the 
scale  now  being  16,000  pounds.  The  load  was 
now  released  and  anew  stroke  of  piston  taken . 

Test  resnmed. 
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3,2'INCH  B.  L.  STEEL  FIELD  RIFLE.    MODEL  1890, 

f  At  mnzzlft  i  "^^-  ^  "^atervliet  Arsenal. 
r  ,«  \.r^  A^^  J         ™^2^*®'  \  1893.     798  lbs.     F.  B.  H." 
Kjuu  Dranaea  <  ^^  trunnion,  "3.2  inch  model  1890.'' 

\^On  trannion  hoop,  "Proof  Gun  U.  8." 

No.  8628. 

If—    rsi 


^ 


Bore  of  gun  swabbed  with  cotton  waste,  which  removed  excess  of 
grease  used  to  prevent  rust  in  shipping. 
Shell  pushed  through  the  gun,  using  antifriction  nut. 


Distance 

Velocity 

Time  of 
observations. 

Renlatance. 

shell 
traveled. 

l>er 
minute. 

Bemarks. 

P0U7l€U, 

Inches. 

Foot. 

h.    m.    i. 

14,000 
20,000 

•:o» 

8    43    40 

Initial  load. 

25,000 

.07 

30,000 
35,000 

.10 

.16 

40,000 

.25 

45,000 

.34 

45,600 

.38 

36,000 

.66 

■"6.'627*' 

8    45    30 

36,500 

1.00 

30,200 

2.00 

"**223" 

"'s'iii'oo' 

45,800 

4.00 

.357 

8    46    28 

51.000 

6.00 

.870 

8    46    55 

49,900 

8.00 
9.33 

.400 

8    47    20 

Follower  bar  bent. 

Test  discontinued  while  a  new  bar  was  pre* 

pare<l. 

10    43    30 

Test  resumed. 
Maximum  resistance. 

"'"io.'ioo" 

.'.v....... 

48.500 

! 1, 

ConUnuos  movement. 

52,500 

""16.33" 

.005 

10    45    20 

50,100 

11.33 

.167 

45    50 

49,800 

18.33 

.357 

46    18 

51.300 

15.33 

.270 

46    55 

60.400 

17.33 

.400 

47    20 

Throbs. 

45,000 

19.33 

.333 

47    50 

39,200 

21.33 

.333 

48    20 

36.900 

23.33 

.357 

46    48 

34,500 

25.33 

.370 

49    15 

32, 100 

27.33 

.357 

49    43 

30,600 

29.33 

.370 

.50    10 

30,200 

31.38 

.857 

50    38 

29,700 

32.94 

.447 

10    50    56 

10    59    20 


New  stroke  of  piston. 
Test  resumed. 
Maximum  resiatance. 

'"*'36,*e66** 

27,300 

•*83."94* 

"'".074"' 

11    00    28 

27,500 

84.94 

.357 

11    00    42 

27,900 

36.94 

.357 

01    10 

28,100 

88.94 

.857 

01    38 

28,800 

40.94 

.370 

02    05 

26.100 

12.94 

.385 

02    31 

26,100 

44.94 

.400 

02    56 

24.600 

46.94 

.385 

03    22 

24,200 

48.94 

.385 

08    48 

24,100 

50.94 

.385 

04    14 

23, 2(H) 

52.94 

.385 

04    40 

23,200 

54.04 

.323 

05    11 

22.000 

66.e.T 

.852 

11    05    35 

End  of  stroke. 

27,000 

Kesistance  rose  to  this  load  as  piston  ceased  to 
move. 



New  stroko  of  piston. 

^• 


fS    4jy     ^  6^  S4    ^£68 
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ReAistance. 


"'A*;fl'=«r^*l2;'*y        Time  of 


Remarks 


i 
Pound*.  ,  Inehei.        Foot. 

h.    m.    M. 

11  13  40 

28,800 
21.700 
20,900 
19,000 

17,800 
14,800 
15. 100 
7,600 

1 

57.63     .004 
58.63  1    .312 
60.63  1    .328 

62.63   

n  14  33 

14  49 

15  20 

11  20  00 

64.63  1   .217 
.66.63  1    .345 
67,63     .385 

20  46 

21  15 
11  21  28 

Test  resumed. 
Maximum  resiatooce. 


Test  iDterrapted. 


Hardly  any  trace  of  labricant  in  firout  of  the  band  when  the  shell 
came  from  the  gun. 


16<S  THE   BESI8TANCE   OF  BANDED   SHELLS   IN   GUNS. 

1^0.  8629. 

Same  gau  as  in  experiment  No.  8628,  and  shell  and  band  of  same 
dimensions. 
Sbell  pushed  through  the  gun,  antifriction  nut  used. 
Bore  not  lubricated. 


KoBlstance. 

DiBtanoo 

shell 
traveled. 

Velocity 

per 
miimto. 

Foot 

Time  of 
observations. 

h.     m.     $. 

Remarks. 

Founds. 

1         5,000 

0. 

1    20    10 

Initial  load. 

1        10, 000 

.02 

20,000 

.08 

1        25,000 

.13 

80,000 

.21 



36,000 

.35 

y 

37,100 

.40 

""' 

35,000 

.47 

33.000 

.53 



30,000 

.62 

1    26    25 

28,000 
28,100 

.73 
1.00 

26  65 

27  15 

speed  of  piston  increased. 

'"'6.*  067" 

34.300 

2.00 

.143 

27    50 

89.600 

4.00 

.260 

28    30 

44.800 

6.00 

.263 

29    08 

42.800 

H.00 

.312 

29    40 

44,300 

10.00 

.857 

30    08 

41,200 

12.00 

.870 

30    35 

41,000 

14.00 

.370 

1    31    02 

■ 

38,000 

16.00 

.370 

31    29 

88.000 

18.00 

.386 

81    55 

33,700 

20.00 

.400 

32    20 

27,700 

22.00 

.857 

82    48 

27,000 

23.78 

.371 

83    12 

StroKe  of  piston  ezbaasted. 

29,000 

Resistance  increased  to  this   load   as   piston    i 

ceased  to  move.                                                  , 

New  stroke  of  piston. 

1    42    40 

7efit  ivsnined 

"33,*i6o' 

'M'a.ytmnin  reslstanca. 

25.000 

"24.' 78*' 

'"".oA" 

■■■i"48*  52" 

^■*^l^iMili  iil     *  ^^•■.l*»i»**^r. 

25,900 

2!).  78 

.312 

44    08 

24,100 

27.78 

.312 

44    40 

24,100 

29.78 

.400 

45    05 

25,200 

81.78 

.370 

45    32 

23,300 

33.78 

.417 

46    66 

22,000 

85.78 

.400 

46    21 

23, 100 

37.78 

.400 

46    46 

23. 500 

89.78 

.357 

47    14 

23,300 

41.78 

.323 

47    45 

21.500 

48.78 

.345 

48    14 

22, 500 

45.78 

.600 

48    34 

22,200 

47.56 

.404 

48    66 

Stroke  of  piston  exhausted. 

23,800 

Resistance  inoresMd  to  this  load. 
New  stroke  of  piston. 

.......... 

1    66    06 

Test  resumed. 

"'27,' 260" 

!!""!!!!' 

'M'^TJinnm  realatancA. 

22.800 

48.56 

.072 

'*"i"67'"i5"* 

^aM.9U^kmsmmmmMMm  A^99M^W&imM,%^9^ 

21,900 

49.66 

.833 

67    30 

22,400 

61.66 

.400 

57    66 

22.000 

58.66 

.436 

68    18 

23,700 

55.66 

.400 

68    43 

23,600 

57.66 

.400 

69    08 

21,200 

68.56 

.386 

69    34 

21,000 

61.56 

.417 

69    68 

18,000 

63.66 

.294 

2    00    32 

18,400 

65.56 

.417 

00    66 

15.200 

67.56 

.417 

01    20 

^. 
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5-INCH  B,  L.  STEEL  SIEGE  RIFLE, 


No.  83G9. 
Marks  on  rifle: 

"Model  1890"  on  trunnion. 
"  5-in.,  No.  l^t.  3,630  lbs.  ) 

F.  E.  H.,  Insp.  >  on  muzzle. 

Watervliet  Arsenal,  1893,"  \ 


Ahoui  24788 


Distance 

Velocity 

Tiiue  of 
observations. 

Resistaaco. 
r<mnd». 

shell 
traveled. 

mmute. 

Remarks.                                     | 

1 

InchMs. 

Foot. 

h.  m.    $. 

5,000 

0. 

0. 

8    09-  00 

Initial  load. 

30,000 
50,000 
60,000 
70.000 

.13 

.23 

.30 

.35 

80.000 

.41 

"a'ii'oo" 

89,000 

.58 

11    30 

82,000 

.76 



72,000 

1.00 

'""".*026*" 

""3"i2"ib" 

05,000 

1.50 

.071 

12    45 

73, 000 

3.00 

.187 

3     13    3U 

79.700 

5.  CO 

.143 

14    40 

77,700 

7.00 

.200 

15    30 

84,000 

8.25 

.156 

16    10 

83,100 

9.00 

16    40 

89,600 

10.00 

....... ^.. 

17    10 

98,800 

12.00 

.167 

18    10 

99,900 

14.00 

.143 

19    20 

104.200 

15.50 
16.00 

i       102. 100 

""".us" 

"T'26'36" 

102.000 

1^00 

.143 

21    40 

104,300 

20.00 

.147 

22    48 

lUl,  100 

22.00 

.143 

23    68 

101,600 

22.50 

.144 

24    50 

New  stroke  of  piston  taken. 

90,000 

23.50 

3    34    00 

96,200 

25.50 

"Viis" 

85    10 

93,300 

27.50 

.333 

85    40 

92,700 

29.50 

.263 

86    18 

_ 

90,500 

31.50 

.312 

86    50 

85,800 

83.50 

.833 

87    20 

82,700 

86.50 

.333 

37    50 

80.600 

87.50 

.312 

38    22 

79,700 

39.50 

.367 

38    50 

78,200 

41.60 

.312 

89    22 

74.300 

43.50 

.803 

39    55 

75,700 

46.50 

.383 

3    40    25 

72,300 

47.50 

.286 

41    00 

New  stroke  of  piston  token. 

70,000 

47.60 

8    49    00 

69,600 

49.50 

"Vioo" 

49    50 

66,000 

61. 5U 

.833 

50    20 

60.100 

53.50 

.338 

50    50 

55,200 

55.50 

.333 

61    20 

53. 700 

57.50 

,312 

51     52 

65.300 

59.50 

'312 

52    24 

55,000 

61.50 

.333 

52    54 

55,200 

63.50 

.312 

53    26 

52,800 

65.50 

.323 

53    57 

61,800 

67.50 

.323 

54    28 

51,300 

69.50 

.333 

54    58 

51,300 

71.50 

.333 

65    28 

New  stroke  of  piston  taken. 
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ResiBtance. 

Distance 

Bbell 
traveled. 

Velocity 

per 
minnte. 

Time  of 
obserratioDB. 

Remarks. 

Poundn. 

Inches. 

Foot. 

h.  m.  K. 

49,000 

71.50 

4    03    10 

50,200 

73.50 

""o'.'iei" 

04     10 

49,900 

75.50 

.500 

04    30 

48,  600 

77.50 

.312 

05    02 

46.  800 

79.50 

.386 

05    28 

40,500 

81.50 

.345 

05    57 

46, 600 

83.50 

.370 

06    24 

43,000 

85.50 

.370 

06    52 

44,100 

87.50 

.370 

07    19 

43,700 

89.  50 

.417 

07    43 

42,200 

l)J.50 

.323 

08    14 

41,100 

93.50 

.345 

08    4:^ 

41,100 

95.50 

.400 

09    08 

New  stroke  of  piston  taken. 

39,000 
87,900 

95.50 

4    43    10 

97.50 

""'.*200"' 

44    00 

38,800 

99.50 

.370 

44    27 

38, 400 

101.50 

.400 

44    52 

37,700 

103.50 

.370 

45    19 

37,900 

105. 50 

.385 

45    45 

38,600 

107. 50 

.400 

46    10 

38,100 

109.50 

.417 

46    34 

40,  300 

111.50 

.323 

47    05 

41,300 

113.  50 

.417 

47    29 

42,500 

115.50 

.417 

47    53 

36,000 

117. 50 

.345 

4    48    22 

Test  completed. 

Opposite  the  lands  the  copper  in  the  band  was  forced  to  the  rear 
about  ".47  and  opposite  the  gi-ooves  about  ''.09,  the  total  length  at 
these  two  parts  being  1".08  and  ".70,  respectively. 


9g      B»      *OH^   Hf^     /Of     ///      M^      f/f 
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No.  8370. 

Shell  rebanded  and  again  forced  through  the  rifle. 
Dimensions  of  band  same  as  in  preceding  test. 

Note. — There  was  a  slight  rleficiency  of  metal  in  the  hand ;  hence  it  did  not  tnrn 
up  to  full  exterior  diameter  at  all  parts  of  the  circumference. 


Resiatance. 


Distance 

shell 
traveled. 


1 

Pounds. 

Ineheg. 

5,000 

0. 

10,000 

.02 

20,000 

.07 

30,000 

.   .15 

35,000 

.17 

40.000 

.20 

45,000 

.23 

50,000 

.27 

55,000 

.33 

eo.ooo 

.87 

65,000 

.43 

68,500 

.55 

66,000 

.65 

78,500 

1.72 

79,400 

2.90 

80,800 

4.00 

81.000 

6.00 

94,500 

8.00 

95.400 

10.00 

96,0u0 

12.00 

103. 300 

14.00 

94,300 

16.00 

94.500 

18.00 

96,500 

20.00 

90.500 

22.00 

89,400 

23.70 

76,000 

23.80 

83,  000 

25.70 

79,100 

29.70 

74,700 

31.70 

72,600 

33.70 

70.800 

35.70 

69,600 

37.70 

71,100 

39.70 

70,  200 

41.70 

68,000 

43.70 

67.600 

45.70 

66,700 

47.70 

64,000 

47.80 

64,000 

49.70 

60,100 

51.70 

55,800 

53.70 

62,200 

55.70 

52,300 

57.70 

54.200 

50.70 

53,600 

61.70 

55,700 

C3.70 

55,100 

65.70 

r>5.  000 

67.70 

54,600 

69.70 

54,200 

71.70 

51,400 

71.80 

52,500 

73.70 

52, 400 

75.70 

51,  100 

77.70 

50,600 

79.70 

50.  300 

81.70 

49, 200 

83.70 

47,400 

85.70 

48,500 

87.70 

49,  200 

89.70 

f    45, 300 

91.70 

]    44. 300 

93.  70 

48,000 

95.58 

Velocity 

per 
ID  in  u  to. 


Foo^. 


0.010 
.089 
.197 
.183 
.222 
.222 
.204 
.213 
.200 
.217- 
.217 
.213 
.175 
.118 


.128 
.208 
.222 
.217 
.233 
.238 
.233 
.244 
.154 
.119 
.123 


.198 
.294 
.345 
.323 
.357 
.357 
.333 
.333 
.3.57 
.257 
.345 
.312 


.271 
.2,50 
.270 
.250 
.278 
.270 
.303 
.312 
.312 
.323 
.345 
.836 


Time  of 
observations. 


h.    m.    8. 
8    43    30 


8    45    00 


8    47    30 


8  49 
50 
50 
51 
51 

8  52 
53 
54 
54 
55 
56 
57 
58 
59 

9  17 
18 
19 
20 
21 
22 
22 
23 
24 
25 
26 
28 


9 

9    38 


37 
37 


40 
40 
41 
41 
41 
41 
42 

9  55 
9  55 
56 
56 
57 
58 
58 
69 
59 
10  00 
00 
01 
01 


Remarks. 


Initial  load. 


New  stroke  of  piston  taken. 


New  stroke  of  piston  taken. 


New  stroke  of  piston  taken. 


New  stroke  of  piston  taken. 
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RealBtance. 


Pounds. 
40,200 
39,500 
41.300 
41,  000 
40,200 
41,300 
41,400 
42.800 
43,500 
48,400 
51,100 
41,000 


Distance 

Velocity 

Time  of 
observations. 

shell 
traveled. 

mmute. 

Remarks. 

Inches. 

Foot, 

h.    m,    i. 

95.68 

10    26    00 

97.58 

'"".m" 

26    54 

99.58 

.312 

10    27    26 

101.58 

.312 

27    58 

103.58 

.400 

28    23 

105  58 

.323 

28    54 

107.58 

.345 

29    23 

109.58 

.345 

29    52 

111.58 

.370 

30    19 

t 

113.58 

.345 

30    48 

115.58 

.303 

10    31    21 

117.  58 

Test  completed.                                   ^ 

Opposite  the  lauds  the  copper  band  was  ".98  long  and  opposite  the 
grooves  ".66  long  after  the  test. 

Of  the  total  ".98  opposite  the  lands,  about  ",05  represents  the  flow 
of  the  band  in  a  forward  direction;  hence  the  amount  of  flow  toward 
the  rear  at  this  place  was  ".98-(".05  +  ".61)  =  ".32. 

Opposite  the  grooves  there  was  hardly  any  perceptible  forward  flow 
of  the  copper. 


hm^ 


1 


k4<£- 


^ 


^iSi 


2saL 


-^UU 


M 
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7'INCH  B.  L,  STEEL  SIEGE  HOWITZER. 
ISo.  8357. 

Marks  on  gun  : 

"Model  1890''  on  trunnion. 
"7-inNo.5Wt.37101b8.    ) 

W.  S.  P.  Insp.  [  on  muzzle. 

Watervliet  Arsenal  1893"  \ 


f70 


n 


I 


21  + 


fgll 


itr 


V 


U^Histance. 

Distance 

shell 
traveled. 

Velocity 
mmate. 

Time  of 
observatiouB. 

Reiuarka. 

Pound: 

2,500 

32,000 

InchM, 

0. 

.05 

.10 

.20 

.34 

.50 

.70 

.80 

.90 

I.  00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

U.OO 

12.00 

13.00 

U.OO 

15.00 

16.00 

17.00 

18.00 

19.00 

20.00 

20.07 

20.08 

20.09 

20.10 

20.15 

20. 16 

20.40 

20.42 

20.62 

20.  62+ 

20.86 

Foot, 
0. 

h.    m.    «. 

11    39    00 
40    00 
40    30 

Initial  load. 
Bapid  rate. 

Piston  stationary  2i  minntes. 

Load  momentarily  reached. 

Load  momentarily  reached. 

Load  momentarily  reached. 
Kested  40  rainiites  -,  the  load  in  the  meantime  fell 
to  43,200  pounds. 

36,000 

44,000 

57,000 

41  00 

42  00 

76,800 

88,600 

71,000 

43    00 

56,000 

44,000 
44,000 
46,500 
55,100 

.017 
.167 
.167 

44    00 
44    30 

11    45    00 

58,700 
50,800 

.167 

46    00 

59,700 
58,600 

.333 

46    30 

63,400 

60,200 
61,600 



47    30 

63,000 

64,800 

66,400 
69,100 

.222 



49    00 

60,800 

69,700 



74,400 
77.500 

.333 

50    00 

78,400 
5:i,  000 

.222 



50    45 
53    00 

63.600 

63.900 

63,  800 

63, 400 

55    30 
66    00 

03.300 

81,000 

53, 300 

69    20 

83,  300 

53.200 
85,000 

.004 

12    03    00 
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Resistftnce. 

""ih^r^'i^j''^'      Time  of 
trlv^licl.    minute,    observations. 

1 

Remarks. 

Foundi. 
43,200 
66,700 
66,600 
60,600 
64,900 
65,200 
65,300 
65.800 
65,300 
65.300 
85.000 
4,000 
78,800 
70,000 

Jnetieg. 
20.86 
20.87 
20.88 
20.89 
20.90 
20.91 
20.92 
20.93 
20.94 

Foot. 

h.    m.    ». 

12    42    00 

45    00 

Loud  momentarily  reaohed. 
Load  released  ami  rested  3  minutes. 
Load  momentaril}'  reached. 
Load  maintaine<l  uniform  between  21".65  and 
23".00.    Kapid  rate  of  movement  of  shell. 

The  variation  in  speed  of  shell  was  intentionally 
arranged  to  maintain  a  resistance  of  70,000  and 
60,000  pounds,  respectively,  as  shown  above. 

to  70,000  poauds.    Speed  then  again  reduced 
until  the  resistance  was  61,000  pounds. 

Resistanoe68,000  pounds  while  the  shell  traveled 

from  24"  to  25".64,  the  interval  of  time  being 

about  40  seconds. 
Rate  of  travel  of  shell  2"  per  minute ;  continued 

at  this  speed  up  to  the  end  of  the  stroke  of  the 

testing  machine,  24", 

46    00 

20.95 
21.30 

47  00 

48  00 

.001 

21.62 
m  00 

1 

60,  OOO           9St.  2A 

12    54    00 

56  30 

57  15 

58  30 

2    45    00 
47    00 
49    00 
49    30 

60,000 
60,000 
60,000 

37.000 
5U.000 
62,800 
61,000 
61,000 

61,000 
70,000 
68,000 

63,000 

23.40 
23.50 
23.60 

23.65 
28.66 
23.68 
23.70 
23.76 

23.02 
24.00 
25.64 

.007 

2    58    19 

.167 

1 

Another  stroke  of  the  piston  taken,  and  run  at  speed  of  4"  per  min- 
ate,  the  resistance  now  averaging  60,000  poands;  at  times  reaching 
63,000  pounds,  and  at  other  times  falling  to  57,000  pounds. 

During  the  last  10"  of  the  travel  of  the  shell  in  the  gun  the  resist- 
ance increased  and  reached  a  maximum  of  90,000  pounds,  attributed  to 
the  rear  end  of  the  shell  cramping  in  the  bore.  There  were  fluctuations 
in  the  resistance  during  this  stage. 

There  was  some  abrasion  of  the  copper  band,  but  the  principal  effect 
was  a  flow  of  the  metal  under  the  lands  of  the  gun,  which  force^l  the 
copper  toward  the  base  of  the  shell  about  ".20  at  each  land. 
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Shell  rebaoded  and  again  forced  through  gun. 
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Resistance. 


Pound*. 
5,000 
44.500 
61,400 
76,200 
8:{.  100 
88,800 
94,100 
P9.  UOO 
97,  200 
Oi.  100 
82,800 
67,200 
61,300 
59,000 
59,400 
60,500 
60,600 
58,900 
61,200 
63,700 
04,300 
6G,  400 
67,300 
67,000 
66,900 
69,700 
70, 000 
70.  300 
71,600 
70,300 
69,  400 
6G,000 

66,300 

68,500 
68,100 
5,000 

5,000 
30,500 
53, 200 
61,900 
61,400 
62,400 
62,600 
60,600 
60,100 

15,700 


15, 7C0 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
5.5,000 
60.000 
65,000 
68,000 
75,000 
79,800 


Distance    Velocity 
I     shell     I      per 
'  traveled. ;  minute. 


Jnchet. 
0. 
.05 
.10 
.20 
.30 
.40 
.50 
.60 
.70 
.75 
.80 
.90 
1.00 
1. 10 
1.20 
1.70 
2.00 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
5.71 
5.80 
6.00 
6.50 
6.60 
7.00 
7.50 
8.00 

8.50 

9.00 
9.50 


Foot. 


0.40 
9.50 
9.51 


9. 52 
9.53 


9.50  + 


9.52 


9.. 53 
9*54' 


.016 


.017 


.012 


.010 


.010 


Time  of 
observations. 


h.   m.  i. 

2  08  00 

09  00 

10  00 

11  25 

12  10 

12  40 

13  15 

13  50 

14  30 

14  45 

15  00 
15  30 
15  55 


.000 
.000 


16  50 

19  23 

20  45 

23  35 
26  40 
80  10 
34  00 

2  38  23 
43  29 

49  44 
62  40 
53  45 
55  05 

50  40 

3  00  30 
03  40 
08  07 
12  50 
19  29 

24  40 
30  55 
39  00 


.0001 


.0007 


3  48  30 

49  40 

51  50 

"4'  03  '36' 

14  15 


4  26  30 
4  35  30 


8  00  00 

00  10 

00  32 

00  56 
8  01  20 

01  43 

02  3 
02  23 

02  43 
8  03  04 

03  28 

03  43 

04  08 
04  40 


Remarks. 


Initial  load. 


Rate  increased  here. 


Load  released  to  initial  load  while  accumulator 
weights  were  pumped  up. 


(Readings  taken  daring  one  setting  of  testing- 
f    machine  valves. 


Valves  closed,  with  pressure  left  on  shell. 

Temperature  of  testing  room  about  68°  F. 

Test  discontinued. 

Load  found  on  shell  after  about  39|  hours'  rest. 
The  temperature  of  the  testing  room  was  then 
48°  F.,  but  during  the  interval  of  rest  had  been 
lower. 

The  reduction  in  load  attributed  largely  to  fall 
in  temi>eratnre  in  the  testing  room,  diminish- 
ing the  volume  of  oil  in  straining  cylinder. 


Valves  of  testing  machine  remain  at  one  set- 
>    ting. 


Maximum  resistance  after  rest. 
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!  |Di«tAnc«   Velocity 

RcsiBtance.  •     shell  per 

traveled,    minate. 


Pounds. 
70,000 
69,000 
08,700 
07,700 
67,  600 
67,300 
67, 150 
67,080 
66.950 
66,950 
67.100 
67, 380 
67,540 

70,300 
69,500 


71,200 
71,000 
70,600 
70,200 
70.600 
71.600 
72,080 

75.300 
75,  <HK> 
73.700 

73.  200 
73,080 
72, 800 

72.  rt40 
72, 500 
72, 300 
72,100 
71,  WO 
71,900 
71.800 
71.720 
71,r>«0 
71.400 
71,380 
71,200 

71,  200 
71,070 
71,000 
70. 870 
70,800 
70,860 
70,900 
70,900 
70,880 

75,600 
75,150 
74,860 
74.600 

74,  320 
74,020 
73. 880 

73,  720 
73,420 
73, 310 
73.200 

72.  500 
72,200 
71.920 
71,  720 
71,300 
71,210 
71,100 


Inches. 
9.55 
9.56 
9.57 
0.58 
9.50 
9.60 
9. 60  + 
9.61 
9.63 
9.66 
9.67 
9.69 
9.70 

9.70 
0.72 


FoqL 


.0004 


9,74 
9.80 
0.07 
10.10 
10.  29 
10.44 


Time  of 
observationa. 


.  0008  I 


m. 
05 
06 
06 
08 
09 
10 
12 
14 
20 
25 
30 


8  41 
8  45 


8  45 
46 
50 

9  03 
17 
40 

10  04 


10.47 
10.  51 
10. 5:{ 
10.  5.-> 
10.  r)« 
10.00 
10.01 
10.04 
10.  CO 
10.  r»8 
10.70 
10.71 
10.73 
10.76 
10.78 
10.70 
10.81 
10.  82 
10.84 
10.87 
10.89 
10.90 
10.91 
10. 93 
10.06 
10.98 

11.00 
11.03 
11.12 
11.20 
11.28 
11.35 
11.42 
11.50 
11.58 
11.63 
11.71 
11.79 
11.85 
11.91 
11.98 
12.04 
12.11 
12.17 


.0017 


.006 


». 

02 
00 
20 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 


10  05 

00 

05 

08 

07 

00 

08 

00 

09 

00 

10 

00 

11 

00 

12 

00 

13 

00 

14 

00 

15 

00 

16 

00 

17 

00 

18 

00 

19 

00 

20 

00 

21 

00 

22 

00 

23 

00 

10  24 

00 

25 

00 

26 

00 

27 

00 

28 

00 

29 

00 

30 

00 

31 

00 

10  31 
32 
33 
34 
35 
80 
37 
38 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 


Remarka. 


Yalvea  of  teatiuff  machine  remain  at  one  aet- 
^    ting. 


Yalrea  changed.    Speed  increased  slightly. 


Yalven    again    changed,    slightly    increasing 
speed  of  shell. 


Valves  again  changed. 


Valves  again  changed. 


Valves  again  changed. 
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ReBistance. 


Pounds. 
78,400 
79,200 
70,940 
80,080 
81,120 
81,100 
80,980 
81,350 
81,900 
83,120 
84,100 
84,280 
83,950 
83,800 
84,100 
84,900 
85,000 

97,400 
96,200 
93,600 
94,600 
97,900 
99,800 
101,600 
103,200 
108,700 


74,300 
88,900 
85,000 
84,050 
83,400 
85.400 
86,800 
88.080 
89,800 
91,200 
91,440 
91,660 
91,920 
92,400 
80,000 
78,900 
5,000 
5,000 
68,000 
68,200 
86,400 
86,220 
86,220 
87,000 
88,300 
89,020 
91,300 
92.100 
92,600 
98,000 
93,400 

114,000 


94,500 
75,600 
75,300 
74,700 
75,850 
77,100 


Inches. 


Velocity 

per 
mmute. 


Foot. 


12.33 
12.66 
12.93 
13.19 


13.42 
13.66 
13.88 
14.09 
14.28 
14.49 


14.68 
14.85 
15.08 
15.21 

15.48 
15.94 
16.42 
16.89 
17. 35 
17.79 
18.24 
18.65 
18.87 


1&91 
18.92 
18.93 
18.05 
18.96 
18.98 
19.00 
19.06 
19.15 
19.27 
19.38 
19.51 
19.64 
19.75 


19.72 
19.76 


19.80 
19.86 
19.90 
19.96 
20.08 
20.10 
20.21 
20.32 
20.44 
20.65 
20.62 


23.11 
2^.19 
23.21 
23.26 
23.32 
23.41 


.0166 


.0758 


Time  of 
obaervatioBs. ' 


h.    m.  s. 

10  48  20 
48  50 

50  00 

51  00 

52  00 

52  30 

53  00 

54  00 

55  00 

56  00 

57  00 

58  00 
58  30 
69  00 

11  00  00 
11  01  00 

02  00 

11  02  30 

03  00 

03  30 

04  00 

04  30 

05  00 

05  30 

06  00 
00  15 


11  47  00 


Bomarks. 


.0064 


.004 


.008 


.0174 


.008 


.006 
.007 


48 

00 

49 

00 

60 

00 

51 

00 

52 

00 

53 

00 

54 

00 

55 

00 

12  35  00 

36  00 

86  20 

12  87  00 

38  00 

39  00 

40  00 

41  00 

42  00 

43  00 

44  00 
46  00 

46  00 

47  00 


12  59  80 
1  01  20 
1  02  00 


00 
04  00 
06  00 


56  00 

57  00 

58  UO 
50  00. 

12    00  00 

12    00  30 

12    01  00 


Valves  again  changed. 


Valves  closed  and  new  stroke  of  accumulator 

piston  taken. 
Load  at  end  of  resL 


Valves  gradoally  opened. 


Valves  closed. 

Released  to  initial  load.    Rested  one-half  hoar. 


Rate  of  speed  increased. 


Speed  of  shell  inoreasM. 

Momentary  maximum  resistance.  After  wh  ich 
the  resistance  fell  to  about  94,500  j>oundn  nml 
there  remained  during  the  continuance  of  1  hin 
Hpeed. 

Ciider  reduced  speed. 

Rate  of  speed  increased. 
Do. 

Second  follower  pat  in  machine. 


H.  Doc.  131 12 
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Kesistance. 


Poundi. 
5,000 
70,000 
74,200 
78.400 
77, 300 
78.  800 
80,150 
83,350 
85,700 
83.100 
76,200 
75,  200 
76, 050 
75,200 
74,800 
74.700 
76,850 
75, 200 
73,500 
71,500 
71,400 
71,700 
71.100 
60.200 
66,500 
65.100 
65,500 
66,200 
67.  300 
67,200 
67,200 
66,750 
67,600 
67,750 
67,300 
66,800 
65.100 
64,500 
65,300 

6,000 
65,100 
64,500 
63,300 
65,500 
64.300 
63,100 
61,  500 
60,500 
50,400 
67,050 
59,900 
62.600 
60.400 
56,500 
61,100 
62,800 

64,000 

60,200 


51, 400 
52.  000 
53,200 
52,700 
53.400 
53,600 
54,100 
54,380 
54,680 
55,400 
55,900 
55.800 
54.850 
54,800 
55.000 
55,060 


Distance 

shell 
traTeled. 


Inches. 
23.41 
23.47 
23.49 
23.60 
23.79 
24.02 
24.26 
24.55 
24.91 
26.64 
26.57 
27.39 
28.27 
29.11 
30.15 
30.89 
31.74 
32.63 
33.51 
34.35 
35.21 
36.03 
36.79 
37.51 
38.12 
38.58 
39.06 
39.69 
40.33 
41.05 
41.77 
42.  39 
48. 02 
43.71 
44.31 
44.87 
45.43 
46.00 
46.51 

46.51 
46.88 
47.81 
48.96 
49.08 
50.96 
51.89 


Velocity 

per 
minute. 


Foot. 


53.55 
54.40 
56.09 
67.61 
59.01 
60.56 
61.91 
64.01 
66.16 


68.29 

68.37 

68.40 

68.41 

68.42 

68.42 

68.43 

68.44 

68.46 

68.47 

68.47-1- 

68.47+ 

68.47+ 

68.49 

68.53 

68.57 

68.61 

68.65 


.003 
.009 
.016 
.019 
.020 
.024 
.030 
.061 


.069 


.077 


.066 
.674' 


.071 

I'wk" 


.045 


.058 


.054 


.048 
.045" 


.068 


.083 


.072 


.063 
.065 
.056 
.087 
.090 


Time  of 
observations. 


A.  m. 
2  07 
2 
2 
2 
2 
2 
2 
2 
2 
2 


09 
10 
II 
12 
13 
14 
15 
16 
17 

2  18 
19 
20 

2  21 
22 

2  23 
24 

2  25 
26 

2  27 
28 
20 

2  30 

2  81 
32 
33 

2  34 
36 
36 

2  87 
38 
39 

2  40 
41 
42 

2  43 


2  46 

2  57 
58 
59 

3  00 
3  01 
3  02 

03 
04 

3  06 
06 

3  08 
10 

3  12 

3  14 
16 
18 
20 


.177 


.0025 


3  21 
22 
23 
24 
25 
2G 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

3    37 


Remarks. 


Rate  of  speed  gradually  inoreaaed. 


New  stroke  of  ram  taken. 


Rate  increased. 

Load    momentarily    reached,   then    gradually 
fell  to  60,200  pounds. 

Slower  rate  of  speed. 


Valves  gradually^  opened  a  slight  amount. 


Rat«  increased. 
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BeslBtanoe. 

Distance 

shell 
tTBTelod. 

Velocity 

per 
minute. 

Time  of 
obserrationfl. 

Bemarks. 

Pounds, 
67,800 
61,100 

Inches. 
69.20 
70.21 
70.40 

70.40 
71.27 
72.02 
72.71 
73.40 
74.02 
74.56 
75.06 
85.50 
77.03 

78.80 
79.69 

Foot. 
.005 
.084 

h.    m.    t. 

39  00 

40  00 

Rate  increased. 

Stroke  of  piston  exhausted. 
New  stroke  of  piston  taken. 

Shell  though  t  to  have  been  in  an  oblique  position 
in  the  bore. 

5,000 
62,300 
67.600 
71,200 
77,800 
77.800 
79,200 
80,300 
82,000 
70,800 

50,500 
0 

3    48    00 
49    00 
60    00 

51  00 

52  00 

53  00 

54  00 

55  00 

56  00 

57  00 

8    58    00 
59    00 

.067 
.058 
.058 
.052 
.045 

.039 
.127 

.147 
.074 

The  metal  of  the  band  flowed  under  the  lands  of  the  gun,  the  copper 
being  forced  to  the  rear  about  '^20  by  each  land. 

Six  sections  between  lands  were  fractured  just  forward  of  the  rear 
end  of  the  band. 

The  band  generally  showed  contact  with  the  grooves  of  the  gun,  but 
there  were  places  which  did  not  appear  to  have  reached  a  bearing  at 
the  grooves. 
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[Third  experiment.] 

Shell  again  rebanded  and  forced  throagh  the  gan. 


Dilitanoe 

sheU 
tnveled. 

Velocity 
miiDiite. 

Time  of 
obeervations. 

Bemarks. 

Pound*. 
5,000 

129,000 
86,000 
94,000 
98,000 
71,600 

108,000 
72,600 

112,500 
78,000 

101,000 
129,000 

128,000 
92,000 

114,000 
138,000 

186,000 
99,000 
66*500 

64.600 
71,600 
74,800 
80.300 
85,200 
95,000 
99,900 
101,300 
107,500 
112,400 
115,400 
117,400 
116,600 
115,000 
113,800 
112,700 
112,300 
115,700 
115,800 
115,200 
119.000 
114,900 

114,000 
105,000 

4,200 

Inehe*. 
0. 

.80 
1.90 
8.20 
4.09 
4.11 
8.15 
8.18 
12.30 
12.31 

Fool 
0. 
.200 

h.  m. 

2    10 

11 

$. 

40 
00 

InitialloAd. 

Maximnm  roBiataiioe  observed 

Stood  at,  while  nun  was  pnmped  ap. 

Stood  at,  while  ram  was  pumped  up. 

Resistance  while  shell  was  traveling. 

Stood  at.  while  ram  was  pumped  up. 

Gradaally  increased  rate  of  travel  of  shelL 

Shell  began  to  move  freely. 

Resistance  gradnally  increased  to  129,000 pounds 
while  under  the  maximum  speetl  (about  0" 
per  minute),  then  gradually  decreased  to 
123,000  pounds  as  the  speed  was  gradually 
lowered. 

Stood  at,  while  ram  was  pnmped  up. 
Same  treatment  as  last  recorded,  vu.  gradually 
increased  rate  of  travel  of  shelL 

shell  was  traveling  freely. 
The  speed  was  gradually  increased  until  the 
resistance  reached  138,000  pounds,  at  which 
time  the  travel  was  about  the  maximum  the 
testing  machine  will  give,  or  about  9"  per 
minute.    The  speed  was  then  reduced  rather 
more  abruptly  than  in  the  preceding  observa- 

to  136,000  pounds.    This  stage  of  the  tost 
occupied  50  seconds. 

Resistance  immediately  after  travel  of  shell 
ceased,  which  was  graduallv  lowered  to  66,500 
pounds  at  the  time  speoifieo. 

Test  resumed  at  slow  speed. 

Valve  setting  unchanged. 

Valves  changed— opened  alighUy. 

Valves  opened  slightly. 

As  shown  by  a  micrometer,  the  speed  of  travel 
is  now  ".0022  per  minute. 

Load  left  on  the  sheU. 
Test  discontinued. 

Reduction  of  load  attributed  to  leakage  of  oil 
from  straining  cylinder  through  valves. 

::::::::::::: 

.548 

2    11 
2    18 

19 
2    26 

26 
2    34 

30 
30 
05 
00 
28 
00 

.577 

.736 

16.88 
16.43 

.839 

2    35 
2    42 

00 
00 

20.50 

.407 

2    42 

50 

20.49 

20.49 
20.49 
20.49 
20.50 
20.60 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.51 
20.51 
20.51 
20.51 

3    18 

3    20 
3    21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
84 
38 
47 
3    48 
3    49 
51 
53 
56 

8    59 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
80 
00 
00 

00 

20.51 
20.52 

20.53 

a.  7^^o«rx«mui^. 


m'  &^   jv'  fiL   ^    *?"  M 
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[Third  experiment.] 

Shell  again  rebanded  and  forced  through  the  gun. 


Reeiatance. 

Dietanoe 

Bhell 
iTBTeled. 

Velocity 
minute. 

Time  of 
obeervationfl. 

Remarks. 

Pound: 
5,000 

129,000 
86,000 
94,000 
98,000 
71,600 

108,000 
72,600 

112,500 
78,000 

101,000 
129,000 

123,000 
92,000 

114,000 
138,000 

186,000 
99,000 
66,500 

64,600 

71,600 

74,800 

80,300 

85,200 

95,000 

99,900 

101,300 

107,500 

112,400 

115,400 

117,400 

116,600 

115,000 

113,800 

112,700 

112,300 

115, 700 

115,800 

115,200 

119,000 

114,900 

114.000 
105,000 

4,200 

InehM. 

0. 

.80 

1.90 

8.20 

4.09 

4.11 

8.15 

8.18 

12.30 

12.31 

Foot. 
0. 
.200 

h.  m. 

2    10 

11 

i. 

40 
00 

Initial  load. 

Stood  at,  while  ram  was  pumped  ap. 
Besistance  while  shell  was  traveling. 
Stood  at,  while  ram  was  pumped  up. 
Resistance  wliile  shell  was  trayeling. 
Stood  at,  while  ram  was  pumped  up. 

Shell  began  to  move  freely. 
Resistance  gradually  increased  to  129,000 pounds 
while  under  the  maximum  speed  (about  9" 

123,000  pounds  as  the  speed  was  gradually 
lowered. 

Stood  at,  while  ram  was  pumped  up. 

Same  treatment  as  last  recorded,  tIx,  gradually 

increased  rate  of  travel  of  shell. 
When  the  pressure  reached  114,000  pounds  the 

shell  was  traveling  freely. 

resistance  reached  138,000  pounds,  at  which 
time  the  travel  was  about  the  maximum  the 
testing  machine  will  give,  or  about  9''  per 
minute.    The  speed  was  then  reduced  rather 
more  abruptly  tnan  in  the  preceding  observa- 
tion, the  resistance  in  the  meantime  falling 
to  136,000  pounds.    This  stage  of  the  test 
occupied  50  seconds. 

Resistance  immediately  after  travel  of  shell 
oeased,  which  was  gradually  lowered  to  66,500 
pounds  at  the  time  specified. 

Test  resumed  at  slow  speed. 

Valve  setting  unchanged. 

Valves  changed-^pened  slightly. 

Valves  opened  slightly. 

As  shown  by  a  micrometer,  the  speed  of  travel 
is  now  ".0022  per  minute. 

Load  left  on  the  sheU. 

Test  discontinued. 

Load  found  on  shell  after  resting  about  64  hours. 
Reduction  of  load  attributed  to  leakage  of  oil 
firom  straining  cylinder  through  valves. 

•"" 

.548 

2    11 
2    18 

19 
2    26 

26 
2    34 

30 
30 
06 
00 
28 
00 

.577 

.736 

10.88 
16.48 

.339 

2    35 
2    42 

00 
00 

20.50 

.407 

2    42 

50 

20.48 

20.49 
20.49 
20.49 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.51 
20.51 
20.51 
20.51 

3    18 

3    20 
8    21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
32 
83 
34 
38 
47 
8    48 
3    49 
51 
53 
66 

3    59 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
80 
00 
00 

00 

20.51 
20.52 

20.53 

-^ 
-^ 
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Micrometer  attached  to  gan  and  compression  platform  of  testing 
machine. 

No.  8361— (?.ontinued. 


Resistance. 


Pounds. 

4,200 

10,000 

10,000 

16,000 

15,000 

20,000 

20,000 

25,000 

25,000 

80,000 

80,000 

80,000 

85,000 

86,000 

40,000 

40,000 

45,000 

45,000 

50,000 

50,000 

55,000 

55,000 

60.000 

00,000 

65,  COO 

66,000 

70,000 

70,000 

75,000 

75,000 

80,000 

80,000 

85,000 

85,000 

90,000 

90,000 

80,000 

60,000 

40,000 

20,000 

4,200 

80,000 

90,000 

95,000 

95,000 

100.000 

100,000 

106,000 

105,000 

110,000 

110,000 

115,000 

115,000 

120,000 

120,000 

125,000 

125,000 

125,000 

115,000 
115,000 

110,000 
110,000 
110,000 
110,000 
110,000 
115,000 
115,000 
115  000 
115,000 
115,000 


DistaDoe 

sheU 
traveled. 


Indi€s. 

0. 

.0014 
.0015 
.0028 
.0028 
.0040 
.0040 
.0054 
.0054 
.0065 
.0066 
.0066 
.0078 
.0079 
.0090 
.0091 
.0101 
.0102 
.0113 
.0113 
.0124 
.0124 
.0136 
.0136 
.0146 
.0147 
.0157 
.0158 
.0168 
.0169 
.0180 
.0180 
.0190 
.0190 
.0200 
.0200 
.0180 
.0140 
.0096 
.0049 
.0012 
.0180 
.0200 
.0209 
.0210 
.0218 
.0220 
.0229 
.0229 
.0239 
.0240 
.0249 
.0250 
.0260 


Velocity 

per 
mionte. 


Foot. 


.0273  !. 
.0300  . 
.0450 

.0496 
.0539 

.0539 
.0542 
.0644 
.0645 
.0645 
.0564 
.0664 
.0567 
.0660 
.0563 


Time  of 
observationa. 


h.    m.    §. 


39  00 

44  00 

45  15 
50  15 
50  30 
56  30 
56  00 
03  00 
03  40 

08  40 
18  40 
IS  45 

18  45 

19  00 
24  00 
24  30 
29  30 
80  00 
35  00 
35  40 

40  40 
47  50 

52  60 

53  20 
58  20 
58  45 

03  45 

04  00 

09  00 
09  30 
14  30 
14  40 

19  40 

20  00 
10  25  00 


10 


10  28 
38 
34 
55 
66 

11  01 
11  01 

06 
06 
11 
12 
17 
17 
22 
11  23 

11    24 


11  26 
81 
84 


Remarks. 


Load  reduced. 
Load  again  reduced. 
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ResUtanoo. 


DiBtance 

BheU 
traveled. 


Velocity 
minnte. 


Time  of 
observations. 


Bemarks. 


Pounds, 
115,000 
115.000 
115.000 
115,000 
115,000 
115,000 
118,000 

118,000 
130, 200 
182, 000 
132.  200 
129,100 
121,000 


6,000 
114,  000 
108,000 
98.400 
98,100 
93,000 
91,100 
88,100 
87,600 
84,200 

5,000 
83,000 
78,300 
78,500 
67,700 
73,700 
67,300 

5,000 
75,800 
61,000 


Inches. 
.0566 
.0570 
.0574 
.0577 
.0580 
.0584 


20.56 
20.88 
21.25 
21.70 
22.00 
23.42 
23.76 

23.76 
24.29 
26.00 
28.42 
31.03 
33.80 
36.15 
89.88 
43.47 
47.13 

47.13 
61.88 
55.13 
68.93 
62.83 
66.83 
70.81 

70.81 
73.91 
77.81 


Foot 


0.053 
.062 
.075 
.065 
.111 


.107 
.202 
.217 
.231 
.196 
.311 


.866 


.262 
.317 
.317 
.326 
.333 
.832 


.325 


h.    m.  «. 

47  45 

48  45 

49  45 

50  45 
11  51  46 

52  45 


29  00 

29  30 

30  00 

30  30 

31  00 

32  00 


3  31  16 

32  00 

33  00 

34  00 
86  00 

36  00 

37  00 
88  00 

3  39  00 
8  30  50 

8  48  40 

60  00 

51  00 

52  00 

63  00 

64  00 
55  00 

4  14  00 
15  00 

4  16  00 


Test  discontinued.    Micrometer  removeii 
Test  resumed  after  1|  hours  rest. 


Total  travel. 

Second  follower  put  in  machine. 


New  stroke  of  piston  taken. 


New  stroke  of  piston  taken. 


Test  completed. 
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THE  RESISTANCE  OF  BANDED  SHELLS  IM  GUNS. 


isa 


8'IXCH  B.  X.  RIFLE— STEEL— 14^  TONS. 
No.  8371. 


Marks  on  rifle : 

''Bethlehem  Steel  i  ^„  f^„„^:^« 
Model  1888"        |  ^"  t^^^^^^^- 


8-in.  No.  7— Wt.  31,915  lbs.  (14^  toDS),  W.  B.  G.  Insp.  1  ^^^  muzzle 
W.  P.  F.  1893"  ) 


jCS3 


to*     ^ 


^^ 


^^Mfsa    -« 


Ileslstance. 


Pounds. 
28,350 
42,530 
47.840 
63,790 
92,140 
131, 130 
243, 120 
232,130 
208,390 
188,540 
168, 340 
168,340 
175.430 
175, 430 
171, »R0 
\m  ;n0 
ITl.  d>«) 


17^. 

ItH. 
l(i>^ 

1*5^ 
15L' 
Ifj'.i. 
15JJ, 
15ti.  140 

ir»7.  5.-^0 
i;^7.  :::>0 

IS^J  |.-<0 
16^1.  i'^O 
151>  iJiO 

lei,  6J0 

161, 610 
161, 610 
164,800 
164,800 
164,800 
164,800 
164,800 
161,  610 
161,  610 
161,250 
159,480 
159,  480 
159,480 
159.480 


DisUnco    Velocity 


shot 
traveltMi. 


Inch, 

0- 

.25 

.50 

.75 

1.00 

1.25 

1.50 

1.75 

2.00 

2.25 

2.50 

2.75 

3.00 

3.25 

8.50 

3.75 

4.00 

4.25 

4.50 

4.75 

5.00 

5.25 

5.50 

5.75 

6.00 

6.25 

6.50 

6.75 

7.00 

7.25 

7.60 

7.76 

8.00 

8.25 

8.50 

8.75 

9.00 

9.25 

9.50 

9.75 

10.00 

10.25 

10.50 

10.75 

11.00 

11.25 

11.50 

11.75 

12.00 


per 
lumate. 


Foot. 
0. 


Remarks. 


Initial  load. 


.093 


.093 


.093 


.093 


.093 


.098 
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:So.  8371— Continued. 


Resistance. 


Pounds, 
159, 480 
159,480 
169, 480 
150, 480 
158,060 
157, 350 
157. 350 
155,940 
157.350 
157,350 
157,350 
157,350 
157, 350 
159,480 
101,610 
164,800 
166, 570 

.170,  no 

171,880 
171, 880 
171,880 
175,430 
175, 430 
173,660 
171,880 
171,880 
171,880 
171,880 
171,880 
171,880 
173.660 
173,660 
173,660 
173,660 
175, 430 
175, 430 
178, 970 
178,970 
178,970 
178, 970 
181,450 
182. 870 
182. 870 
182.870 
182,870 
182, 870 
186,060 
186. 060 
188,540 
188,540 
188,640 
188,540 
186,060 
i88, 540 
188,540 
188,540 
186,060 
182, 870 
178. 970 
173,660 
168,340 
164,800 
164,800 
168,340 
171, 880 
173,660 
175,  430 
175, 430 
173,660 
171,880 
171,880 
168.340 
159, 480 
161.610 
159,480 
159,480 
157,350 


Distance 

shot 
traveled. 


Inehet. 
12.26 
12.50 
12. 75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
15.25 
16.50 
15.75 
16.00 
16.25 
16.50 
16.76 
17.00 
17.25 
17.60 
17.76 
18.00 
18.25 
1&50 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 
20.25 
20.50 
20.75 
21.00 
21.25 
21.50 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
25.50 
25.75 
26.00 
26.25 
26.50 
26.75 
27.00 
27.25 
27.50 
27.75 
28.00 
28.25 
28.50 
28.75 
29.00 
29.25 
29.50 
29.75 
30.00 
30.25 
30.50 
30.75 
31.00 
31.25 


Velocity 

per 
minute. 


Foot. 


.093 


.093 


.093 


.093 


Kemarks. 
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Besistanoe. 


Poundt. 
157.850 
157,850 
158.480 
161,250 
161.610 
163,020 
164,800 
168,340 
168,340 
168,840 
166,570 
168.340 
168.340 
168.340 
168.840 
166. 570 
168.340 
166, 570 
164,800 
164,800 
164.800 
164.800 
106, 570 
166.570 
168,340 
168,340 
166, 570 
164.800 
104,800 
164.800 
161, 610 
161, 610 
161.  610 
161.250 
161.250 
159.480 
150,480 
159,480 
159,480 
158,060 
158,060 
158,060 
159.480 
161.250 
161, 610 
161, 610 
161.250 
150,480 
159, 480 
157, 350 
155,940 
156,940 
157, 850 
156,940 
154,160 
161,680 
148,850 
145,800 
145, 800 
145,800 
145,300 
143, 580 
141,760 
141, 760 
141, 760 
139. 680 
132,550 
115,530 
111,280 
109,150 
108,450 
109,150 
108,450 
108,090 
106, 320 
108,450 


Distance 

shot 
traveled. 


IncheM. 
31.50 
31.75 
32.00 
82.25 
82.50 
32.75 
33.00 
33.25 
33.50 
33.75 
34.00 
84.25 
34.50 
34.75 
35.00 
85.25 
35.50 
35.76 
36.00 
36.25 
36.50 
36.75 
37.00 
37.25 
37.50 
37.75 
38.00 
38.25 
38.50 
38.75 
39.00 
89.35 
39.50 
39.75 
40.00 
40.50 
41.00 
41.50 
42.00 
42.50 
43.00 
43.50 
44.00 
44.50 
45.00 
45.50 
46.00 
46.50 
47.00 
47.50 
48.00 
48.50 
49.00 
49.50 
50.00 
60.60 
51.00 
51.50 
52.00 
52.50 
53.00 
53.50 
54.00 
54.50 
55.00 
65.50 
56.00 
93.00 
94.00 
95.00 
96.00 
97.00 
96.00 
99.00 
100.00 
106.00 


Velocity 

per 
muinte. 


FocL 


.003 


.098 


.093 


.093 


Bemarks. 
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KMiatance. 

Diatance   Velocity 

ahot     1      per 
traveled,    minute. 

Pounds. 
101, 360 
104,550 
95,090 
95.690 
92. 140 
90.730 
88.600 
90,020 
90,020 
90,020 
90,730 
91.440 
91,440 
91. 440 
90,020 
87,180 
85,760 
86,120 
88,600 
90.730 
91,790 
92, 140 
92. 140 
90,370 
87, 180 
85,760 
81,510 
79,380 
78,680 
80,090 
£6,060 
85,060 
85.760 

81. 610 
83,640 
83,640 
81.610 
79, 380 
77,960 
75,130 
70,880 
70,880 
69.460 
69,460 
69,460 
70,880 
70.880 
70,880 
71,590 
71,590 
72,300 
71,600 
71,590 
70,880 
64,510 
60,250 
56,700 
66,700 
58,480 
62, 370 
60,960 
60,250 
60,260 
60,250 

68,480 
55,290 
51,740 
48,200 
47, 840 
47,490 
47, 140 
46,360 
46.360 

112. 00 
118.00 
118.00 
119.00 
120.00 
121.00 
122.00 
123.00 
124.00 
125.00 
126.00 
127.00 
128.00 
129.00 
130.00 
131.00 
132.00 
133.00 
134.00 
136.00 
136. 00 
137.00 
138.00 
139.00 
140.00 
141.00 
142.00 
143.00 
144.00 
145.00 
146.00 
147.00 
148.00 

148.00 
149.00 
150.00 
151.00 
152.00 
153.00 
154.00 
166.00 
156.00 
157.00 
158.00 
159. 00 
160.00 
16L00 
162.00 
163.00 
164.00 
165.00 
106.00 
167.00 
168.00 
169.00 
170.00 
171.00 
172.00 
173.00 
174.00 
175.00 
176.00 
177.00 
178.00 

178.00 
179.00 
180.00 
181.00 
182.00 
183.00 
184.00 
185.00 
186.00 

Foot. 

Speed  reduced  nI 
Clianged  roda. 
Started. 

.093 

.093 

.093 

Rested. 

.093 

.093 

.093 

.003 

Bested. 

.093 

.093 

Bemarka. 
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Basistance. 

Distance. 

shot 
traveled. 

Velocity 
minate. 

Remarks. 

Pounds. 
45,380 
46,300 
46,300 
45,300 
45,300 
46,300 
45.300 
44,050 
43.940 
44.300 
44,300 
44,300 
44,300 
42,630 
41,820 

187.00* 
188.00 
180.00 
190.00 
191.00 
192.00 
193.00 
194.00 
195.00 
198.00 
197.00 
198.00 
190.00 
200.00 
201.00 
202.00 
203.00 

FooL 

Band  out 

.003 

84,730 

86,440 

.098 
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THE   RESISTANCE    OF   BANDED    SHELLS   IK   GUNS. 


lO-INCH  B.  L.  RIFLE—STEEL,    SO  TONS. 


Marks  on  rifle: 

'< Bethlehem  Steel) 
Model  1888."      J 


No.  8504. 


on  trnnnion. 


30  tons 

" lOin.  No.  21,  Wt.  67,060  lbs.    F.  B.  H.  Insp. 

Watervliet  Arsenal,  1894." 


} 


on  muzzle. 


rss. 


j^ess 


i-1. 


3S' 


Resistance. 


PoundM. 
54,680 
87.490 
210, 520 
312,770 
266,200 
191,380 
178,260 
172, 790 
171,600 
168,410 
168,410 
168,410 
171,600 
171,690 
172,790 
172,790 
172,790 
174,980 
174,960 
174,980 
178,260 
178,260 
178, 260 
178,260 
174.960 
172,790 
178,260 
178,260 
181, 640 
174, 080 
172,790 
•  1721790 
174;980 
172,700 
172,790 
178,260 
181,540 
185,910 
185, 910 
181,640 
181,540 
186, 910 
188,640 
191,880 
191,380 
191,380 


Diatanoe 

shell 
trsTeled. 


Inchnt. 

0. 

.50 

1.00 

1.50 

2.00 

2.50 

8.00 

8.50 

4.00 

4.50 

6.00 

6.50 

6.00 

6.60 

7.00 

7.50 

8.00 

8.50 

9.00 

9.50 

10.00 

10.50 

11.00 

11.50 

12.00 

12.50 

13.00 

13.60 

14.00 

14.60 

15.00 

15.50 

16.00 

16.60 

17.00 

17.60 

18.00 

18.50 

19.00 

19.60 

20.00 

20.60 

21.00 

21.60 

22.00 

22.60 


Velocity 
mlniite. 


Foot. 
0. 


.068 


.053 


.058 
.'068* 


.053 


.068 


.063 


Remu'ks. 


Initislload. 


1 

n 

1 — i — 1 

' 

; 

1 
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I^o.  8504— Oontinned. 


Besistanoe. 

BisUnoe 

■hell 
traveled. 

Velocity 
minQte. 

Bemarka. 

Pounds. 
194,112 
190,860 
202,320 
204,500 
205, 600 
302,330 
202,320 
202,820 
202,820 
202,820 
202,330 
304.500 
204.500 
202,320 
109,580 
196,850 
201,222 
202,320 
202,320 
204,500 
205,600 
215,440 
210,520 
217,626 
218,720 
219, 810 
210,810 
224.188 
226,920 
224,188 
221.454 
218.720 
218,720 
210,810 
226,920 
282,300 
287,800 
242,780 
242,780 

237,860 
340.500 
343,870 

2541260 
251, 530 
261,530 
251,580 
249,840 
240.340 
240,340 
240,340 
251,580 
254,260 
265,200 
365,200 
366.200 
254,260 
254,260 
348,700 
343.870 
342,780 
224,190 
224.100 
221,450 
318,730 
318,730 
318,730 
218,720 
191,880 
194,110 

101,380 
191,880 
188,650 
185. 010 

23.00 
23.50 
24.00 
24.50 
25.00 
25.50 
26.00 
26.50 
27.00 
27.60 
28.00 
28.50 
20.00 
20.50 
30.00 
80.50 
31.00 
81.50 
82.00 
82.50 
33.00 
38.50 
84.00 
84.50 
85.00 
36.50 
86.00 
86.50 
87.00 
87.50 
88.00 
88.50 
89.00 
39.50 
40.00 
40.50 
41.00 
4L50 
42.00 

^ooL 

New  stroke  of  i»istoii. 
Test  resumed. 

• 

New  stroke  of  piston. 
Test  resumed. 

.053 

.068 

.058 

.058 

.053 

.058 

.058 

42.60 
43.00 
43.60 
44.00 
44.50 
45.00 
46.50 
46.00 
47.00 
48.00 
40.00 
60.00 
51.00 
52.00 
58.00 
54.00 
66.00 
66.00 
67.00 
68.00 
60.00 
60.00 
61.00 
62.00 
68.00 
64.00 
66.00 
66.00 
76.00 
76.00 

.068 
.053 

.068 

.068 

.063 

.053 

.053 

.053 

.058 
.058 

77.00 
78,00 
70.00 

.063 

190     THE  RESISTANCE  OP  BANDED  SHELLS  IN  GUNS. 
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Distanoe 

Velocity 

Resistance. 

shell 

per 

Beniarks. 

traveled. 

minute. 
Foot, 

Pounds. 

178,260 
178,260 
191,380 

80.00 

81.00 

82.00 

""".053  " 

188,650 
185,910 
185, 910 

83.00 

84.00 

85.00 

185,910 
181,  540 
179, 350 
178,260 

86.00 

87.00 
88.00 

80.00 

178,260 

00.00 

""■.053" 

New  stroke  of  piston. 

172, 790 

Test  resumed. 

172, 790 
176,850 

oi.'oo' 

02.00 

"   '.'053" 

191,380 

04.00 

.053 

185, 910 

100.00 

.053 

164,040 

110. 00 

.063 

153.100 

120.00 

.053 

158,  570 

130.00 

.053 

181,230 

135.00 

.063 

122,480 

188.00 

.063 

123,580 

130.00 

.053 

131,230 
139, 430 

140.00 

150.00 

""'.'053" 

115, 920 

160.00 

.053 

109, 910 

170. 00 

.053 

08,420 

180.00 

.053 

98,420 

186.00 

.053 

New  stroke  of  piston. 

115,920 
109, 360 

Test  resumed. 

"m'.bo" 

"".'053'' 

87,400 

210.00 

.053 

100,360 

220.00 

.063 

101, 160 

230.00 

.053 

98,420 

234.00 

.063 

New  stroke  of  piston. 

115.920 
98,420 
95,600 
90,220 
00,220 

Test  resumed. 

235.00 

236.00 

237.00 

238.00 

87,400 
79,830 

230.00 

240.00 

"  ".036" 

73,820 

241.00 

.035 

73.820 
73,820 

242  00 

243.00 

"'".'635" 

84,750 
02,060 

244.00 

245.00 

"".035  ' 

02,060 

246.00 

.035 

79,830 
73,820 
73.820 
73, 270 
73,270 

247.00 

248.00 

240.00 

250.00 

270.00 

"*.*635" 
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193 


HSUCAL  SPRDTOS  FOB  OTJH  CABBIAOES. 
Spriugs  consist  of  nest  of  three  concentric  springs  each. 
Bbscription  of  Springs. 


No.l. 


No.  2. 


Weight 

OaMdecoU: 

Diameter  of  wire 

Oatside  diameter  of  coii 

Inside  diameter  of  coU. , 
Middle  coil: 

Diameter  of  wire 

Ontaide  diameter  of  coil 
loflide  ooil : 

Diameter  of  wire 

Outalde  diameter  of  ooil 


24  lbs.  0  oz. 

1".12 
5.95 
3.75 

.75 
3.68 


2.01 


24  lbs.  9  oz. 

1".12 
6.05 
8.70 

.76 
8.68 

.88 
2.00 


Compression  of  Springs. 


No.  8322,  spring  No.  1. 

No.  832},  spring  No.  2. 

Applied 

loads. 

Height 

Compres- 
sion. 

Height. 

Compres- 
sion. 

Pound*. 

InehM. 

Inckei 

Inches 

Inehet, 

0 

6.17 

0. 

6.21 

0. 

500 

6.11 

.06 

6.14 

.07 

1,000 

6.06 

.11 

6.09 

.12 

2.000 

6.99 

.18 

6.00 

.21 

3,000 

5.89 

.28 

5.91 

.30 

5,000 

6.75 

.42 

5.76 

.45 

10.000 

5.37 

.80 

5.86 

.85 

16.000 

4.94 

1.23 

4.97 

1.24 

10, 000 

6.29 

.88 

5.83 

.88 

6.000 

5.67 

.60 

6.70 

.61 

1,000 

6.04 

.13 

6.07 

.14 

Ooropression  of  helical  springs  for  12-inch  spring  return  mortar 
carriages. 

Springs  made  by  the  Crescent  Steel  Company,  Pittsburg,  Pa. 

Foar  spriugs  placed  in  the  testing  machlxie  and  closed  down  with 
225,000  pounds. 

They  were  held  closed  for  a  period  of  sixty-four  hours.  When  the 
load  was  released  to  18,000  pounds  the  height  of  the  springs  was  13".19. 

Tests  op  Individual  Springs,  Which  Consist  of  Double  Coils. 

No.  8324. 


Diameter  of  wire 

Height 

Distance  between  coils 

Exterior  diameter,  about 

Interior  diameter,  about 

Weight pounds 


Outside 
ooil. 


Inchei. 

1.74 
13.77 
1.00 
8.09 
5.56 
8U4 


Inside  coil. 


Ineke*. 

1.26 

13.70 

.55 

5.47 

».02 

34i 
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Applied 

Total 

Com- 

ICMldB. 

height. 

presHlon. 

Pound*. 

Ifushea. 

13.92 
13.60 

i*6o6' 

""6.' 32** 

2.000 

13.54 

.38 

2.500 

13.48 

.44 

3,000 

13.43 

.49 

3,500 

13.37 

.55 

4,000 

13.32 

.60 

4,500 

13.27 

.65 

5,000 

13.23 

.69 

6.000 

13.14 

.78 

7,000 

13.04 

.88 

8,000 

12.95 

.97 

9.000 

12.87 

1.05 

10,000 

12.79 

1.13 

12,000 

12.63 

1.29 

14,000 

12.49 

1.43 

16,000 

12.38 

1.59 

18,000 

12.18 

1.74 

20,000 

12.04 

1.88 

22,000 

11.89 

2.03 

24.000 

11.74 

2.18 

26,000 

11.59 

2.33 

28,000 

11.43 

2.49 

30.000 

11.28 

2.64 

32, 000 

11.11 

2.81 

34,000 

10.96 

2.96 

36.000 

10.79 

3.13 

38.000 

10.61 

8.31 

40.000 

10.44 

3.48 

42,000 

10. 26 

3.66 

44,000 

10.09 

3.83 

46,000 

9.92 

4.00 

48.000 

9.76 

4.16 

50.000 

9.63 

4.29 

52,000 

9.57 

4.35 

54,000 

9.54 

4.38 

56.000 

9.54— 

4.38+ 

54,000 

9.54 

4.38 

52,000 

9.54 

4.38 

50,000 

9.59 

4.:{3 

48.000 

9.67 

4.25 

46.000 

9.78 

4.14 

44,000 

9.90 

4.02 

42,000 

10.04 

3.88 

40.000 

10.17 

3.75 

38.000 

10.  .30 

3.62 

86,000 

10.46 

3.46 

34,000 

10.60 

3.32 

32.000 

10.74 

3.18 

30,000 

10.88 

3.04 

28.000 

11.02 

2.90 

26,000 

11.18 

2.74 

24,000 

11.83 

2.59 

22,000 

11.48 

2.44 

20.000 

11.64 

2.28 

18,000 

11.79 

2.13 

20,000 

11.66 

2.26 

30,000 

10.90 

2.96 

40,000 

10.23 

3.69 

50,000 

9.60 

4.32 

52,000 

9.55 

4.37 

54,000 

9.54 

4.38 

52,000 

9. 55 

4.37 

50.000 

9.58 

4.34 

40.000 

10.16 

8.76 

30,000 

10.87 

3.05 

20,000 

11.62 

2.30 

18.000 

11.78 

2.14 

17,000 

11.86 

2.07 

16,000 

11.93 

1.99 

15,000 

12.02 

1.00 

14,000 

12. 11 

1.81 

13,000 

12.19 

1.73 

12.540 

12.25 

1.67 

10,000 

12. 47 

1.45 

8,000 

12.66 

1.26 

6,000 

12.87 

1.05 

Remarks. 


Oatside  coil  in  contact  with  platforms  of  machine. 
Inside  coil  in  contact  with  machine. 


Insidn  coil  closed  down. 
Outride  coil  not  cl«me<I  down. 
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Voir 

ToUl 
height. 

Com- 
presaion. 

Remarks. 

Poundi. 

Inche9. 

Inehet. 

i.OOO 

18.11 

.81 

2.000 

13.86 

.56 

4,000 

13.16 

.76 

0,000 

12.98 

.94 

8.000 

12.80 

1.12 

10,000 

12.04 

1.28 

12,000 

12.49 

1.43 

14,000 

12.34 

1.58 

15,000 

12.26 

1.06 

I5,18C 

12.25 

L67 

16,000 

12.10 

1.73 

18,000 

12.09 

1.88 

60,000 

9.00 

4.32 

18,000 

11.79 

2.13 

Teat  discontinued. 

Compression  of  the  Outside  Coil  op  Spring  No.  8324. 


Applied 
loads. 

Total 
height. 

Com- 

1 

Kemarks. 

Ptmndi. 

InehM. 

Indus. 

2,000 

13.42 

0.50 

8.000 

13.24 

.68 

4,000 

13.06 

.86 

5.000 

12.89 

1.03 

6,000 

12.71 

1.21 

7,000 

12.54 

1.38 

8,000 

12.39 

1.53 

9,000 

12.23 

1.69 

10,000 

12.09 

1.83 

11,000 

11.96 

1.97 

12,000 

11.80 

2.12 

13.000 

11.67 

2.25 

14,000 

11.51 

2.41 

16,000 

11.38 

2.54 

16,000 

11.23 

2.09 

17,000 

11.08 

2.84 

18,000 

10.98 

2.99 

19,000 

10.78 

3.14 

20,000 

10.62 

3.30 

21,000 

10.47 

8.45 

22,000 

10.30 

8.62 

23,000 

10.15 

3.77 

24,000 

10.00 

3.92 

25,000 

9.85 

4.07 

26,000 

9.69 

4.23 

26,800 

9.56 

4.36 

26,000 

9.65 

4.27 

25,000 

9.78 

4.14 

24,000 

9.89 

4.03 

23,000 

10.01 

3.91 

22,000 

10.14 

3.78 

21,000 

10.28 

3.64 

20,000 

10.40 

8.52 

19,000 

10.54 

3.38 

18,000 

10.68 

3.24 

17.000 

10.82 

3.10 

16.000 

10.97 

2.95 

15,000 

11.10 

2.82 

14,000 

11.24 

2.68 

• 

13.000 

11.30 

2.53 

12,000 

11.52 

2.40 

11,000 

11.68 

2.24 

10,000 

11.82 

2.10 

9,000 

11.97 

1.95 

8,000 

12.14 

1.78 

7,000 

12.30 

1.62 

6.000 

12.48 

1.44 

5,000 

12.68 

1.24 

4,000 

12.88 

1.04 

3.000 

13.06 

.84 

2,000 

13.30 

.62 
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GOMPBESSION  OF  THE  INSIDE  GOIL  OF  SPRING  NO.  8324. 


Applied 

Totol 

Com. 

Remarka. 

loads. 

height. 

proMion. 

Pounds. 

JnehM. 

InchM. 

500 

18.83 

0.27 

1.000 

18.21 

.39 

2,000 

18.08 

.67 

3.000 

12.88 

.72 

i.000 

12.72 

.88 

6,000 

12.67 

1.03 

6,000 

12.41 

1.19 

7,000 

12.27 

1.83 

8,000 

12.11 

1.49 

olooo 

11.96 

1.64 

10,000 

11.80 

1.80 

11.000 

11.65 

1.95 

12,000 

11.49 

2.U 

13,000 

11.83 

2.27 

14.000 

11.17 

2.43 

15.000 

10.99 

2.61 

18,000 

10.82 

2.78 

17,000 

10.64 

2.96 

18,000 

10.47 

3.13 

19,000 

10.28 

8.32 

20,000 

10.08 

3.62 

21.000 

9.91 

3.69 

22,000 

9.74 

8.86 

22.500 

9.68 

3.92 

28,000 

9.61 

8.99 

23,500 

9.69 

4.33 

23,000 

9.60 

4.32 

22,000 

9.69 

3.91 

21,000 

9.80 

3.80 

20.000 

9.93 

3.67 

19.000 

10.08 

3.64 

18,000 

10.21 

3.39 

17,000 

10.37 

3.23 

16,000 

10.51 

3.09 

15,000 

10.66 

2.94 

14,000 

10.81 

2.79 

13,000 

10.98 

2.62 

12,000 

11.12 

2.48 

11,000 

11.28 

2.32 

10,000 

11.44 

2.16 

9,000 

11.60 

2.00 

8,000 

11.77 

1.83 

7,000 

11.95 

1.66 

6,000 

12.11 

1.49 

6,000 

12.80 

1.80 

4,000 

12.48 

1.12 

a,  000 

12.68 

.92 

2,000 

12.88 

.71 

1,000 

18.12 

.48 

600 

18.24 

.86 
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BsTBST  OF  4  Springs  which  were  Closed  Down  and  Kett 

Loaded  64  Hours. 


^sr 

Height  of  springs. 

First. 

Seoond. 

Third. 

Fourth. 

Pounda. 

1,000 
16,600 
17,760 
18,000 
19,350 
19.970 
40,000 
.50,000 
51,000 
52,000 
53,000 
64,000 
56.000 
56,000 
57,000 
52.000 
50,000 
49.000 
48,000 
47.000 
46,000 
45,000 
44,000 
40,000 
18,000 
16.630 
15,240 
14,500 
12,960 
18,000 
40,000 
50,000 
54,000 
55,000 
50,000 
40.000 
18,000 
16,300 

1.000 
14,380 

1,000 
15,080 

1,000 
12,800 

1,000 

Inehst. 
13.84 

13.64 

Inchet. 
J3.67 

Inchea. 
13.54 
12.25 

12.25 
12.23 

12.88 

12.88 
12.25 

12.16 

12.26 
10.80 
10.04 
9.97 
9.88 
9.82 
9.78 
9.74 
9.72 
9.71 
9.83 
9.95 

10.64 
9.89 
9.83 
9.78 
9.74 
9.72 

9.n 

10.68 
9.90 
9.86 
9.81 
9.79 
9.75 
9.73 

10.43 
9.79 
9.75 
9.74 
9.72 
9.71 

9.75 
9.83 

9.78 
9.88 

9.72 
9.74 
9.77 
9.80 
9.88 
9.88 
9.92 
9.98 
10.28 
11.84 

10.50 
12.14 
12.25 

10.44 
11.98 

10.43 
12.02 

ii'25     j 

12.25 

12.25 

12.16 
ia67 
9.98 
9.76 
9.78 
9.94 
10.59 
12.12 
12.25 
13.73 

12.01 
10.51 
9.85 

12.06 
10.51 
9.86 

10.31 
9.77 

1 

1 

10.45 
11.08 

10.46 
12.01 

10.24 
11.82 

12.25 
13.60 

12.25 
13.61 

12.25 
13.44 
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Tests  of  Springs  not  Previously  Loaded. 


^^r 

Height  of  springs. 

Fifth. 

Sixth. 

Seyenth. 

Eighth. 

Ninth. 

Tenth. 

Eleventh. 

Pounds. 
1,000 
16,220 
17,670 
18,000 
18.290 
18.890 
19,160 
21,550 
52.500 
63,500 
55,000 
56,000 
62,000 
18,000 
15,900 
15,080 
14,740 
14,620 
14.000 
13,940 
a  12, 040 
&  12, 180 

13.62 

InehM. 
13.68 

Inches. 
13.90 

13.71 

W.62" 

13.43 
12.25 

W.68' 

, 

12.25 
12.22 

12.26 
12.25 

12.32 

12.50 

12.34 

12.11 

12.31 

12.25 

12.25 

12.25 

9.70 

9.72 

9.70 

9.69 

9.70 

9.69 

9.59 
11.92 

12.00 

12.03 

12.09 
12.25 

12.00 

11.92 

11.77 

12.25 

12.25 

12.25 

12.26 



12.25 

12.26 
12.25 

a  Load  left  acting  16  hoars. 

b  Load  necessary  to  compress  spring  to  12".  25  height  at  end  of  16  honrs. 
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Compression  Tests  of  Helical  Springs  for  12-inoh  Gun  Lift 

Carriage. 


Springs  consist  of  two  coils  each^  the  bars  being  coiled  in  opposite 
directions. 

IHmensian  of  springs, 

Uutflide  coil : 

Weight pounds. .     13^ 

Height inches..  5.40 

Exterior  diameter do 5.79 

Diameter  of  wire ^ do 1.00 

Distance  between  coils do 50 

Inside  coil: 

Weight pounds..      5i 

Height inches..  5.33 

Exterior  diameter do 3.55 

Diameter  of  wire do 75 

Distance  between  coils do 30 

Total  weight  of  spring,  18f  pounds. 

in  2    95 
A  French  Spring  Co  ^=GE" 


Height  of  springs. 

Applied 

lo£d8. 

No.  8387. 

No.  8388. 

No.  8389. 

No.  8390. 

Pounds. 

Jnehes. 

IneJieg. 

Inches. 

100 

5.29 

5.30 

5.38 

5.85 

200 

5.28 

5.27 

5.36 

6.33 

300 

5.26 

5.24 

5.34 

5.31 

400 

5.24 

5.21 

5.32 

5.30 

eoo 

5.21 

5.19 

5.30 

5.28 

1,000 

5.17 

5.13 

5.26 

5.22 

2,000 

5.05 

6.04 

5.15 

5.11 

8,000 

4.96 

4.96 

5.03 

5.00 

i,000 

4.87 

4.84 

4.94 

4.91 

6,000 

4.76 

4.75 

4.84 

4.80 

6,000 

4.66 

4.65 

4.73 

4.71 

7,000 

4.56 

4.55 

4.63 

4.60 

8,000 

4.45 

4.46 

4.53 

4.50 

9,000 

4.36 

4.36 

4.42 

4.40 

10,000 

4.27 

4.27 

4.32 

4.30 

11,000 

4.17 

4.17 

4.22 

4.20 

12,000 

4.08 

4.11 

4.18 

4.14 

13,000 

4.06 

4.07 

4.16 

4.13 

14,000 

4.05 

4.06 

4.15 

4.12 

10,000 

4.23 

4.22 

4.29 

4.28 

8,000 

4.42 

4.41 

4.48 

4.47 

6.000 

4.60 

4.60 

4.68 

4.66 

4,000 

4.80 

4.80 

4.88 

4.86 

2,000 

5.02 

5.00 

5.10 

5.08 

1,000 

5.14 

5.12 

5.21 

5.19 

100 

5.29 

5.29 

5.87 

5.33 
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OoMPBBSsiON  Tests  of  Helioal  Springs  for  7-ingh  Mortar 

Carriages. 

DeioHption  of  one  spring. 

Weight 61b8.1ioz. 

Height 8''.21 

E X terioT  d i ameter 4"  .4 1 

Interior  department 3".35 

Diameter  of  wire ".56 

Distance  between  coils ".70 


No.  of 
spring. 

Height 
free. 

TT-I 

Load 
when 
returned 
to  6" 
high. 

Remarks. 

When 
6"  high. 

When 
4i"high. 

Pound*. 
1,700 

Heign* 
closed. 

1 

8.21  * 

Pound*. 
856 
700 
851 
010 
862 
812 
836 
804 
838 
802 
884 
056 
806 

778 
880 

Inehe*. 

Pound*. 
700 

Second  application  of  load. 

Spring  loaded  100  times,  compressing 
to  4."25  height,  and  releasing  to  6" 
height  each  time. 

After  complete  release  of  Ioa<l  and 
upon  reapplication. 

Spring  conipr«HHed  to  4."25  height  ti'n 
times,  releaainf;  to  6"  height  between 
each  loading;  then  recovennl  to  776 
pounds. 

After  10  additional  compressions  as 
above. 

2 
3 

4 
5 
6 
7 
8 
0 
10 

11 

12 

8.16 
8.25 
8.15 
8.08 
8.18 
8.12 
8.2U 
8.23 
a27 
8. 36 
8.22 

1,605 
1,700 
1,655 
1,750 

4 
4 

4 

4  15 

800 
866 
810 
705 
705 
708 
702 
870 
842 
854 
876 

1,700 
1,650 
1,680 
1,800 
1,750 
1,700 

4i 
4 

4 
4 
4 
4 

13 

8.25 

1,650 

4* 

802 

776 
766 

Spring  No.  13  was  now  closed  down,  and  thus  remained  a  period  of 
15  hours.  When  released  to  6''  high  it  sustained  740  pounds.  Load 
released  and  immediately  reapplied.  The  spring  when  6''  high  now 
sustained  788  pounds. 
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OOMPBESSION  TUSTS  OF  STEEL  SPBINGS. 
Fo.  8362. 


Tool  8teeL 


i 


K-_2l 


a 


K-  r^ 


^rSme  "043  * 
▲  before  testing* 


Under  73,100  poands  compression  tbe  spring  was  nearly  closed  down ; 
light  barely  perceptible  between  si)ring  and  buttress.  Under  95,400 
pounds  compression  the  spring  was  fully  closed  down. 

V.  sine  after  loading  once  as  above,  ".027. 

Loaded  with  95,400  pounds  compression  ten  times,  after  which  the 
V.  sine  was  ".023,  thus  showing  a  permanent  set  of  ".020. 


No.  8367. 

Spring  8teel. 

Y.  sine  before  testing,  ".04. 

Under  60,800  pounds  the  spring  fractured.    There  were  two  principal 
fragments  and  four  smaller  ones. 
The  fractures  were  fine  granular. 
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STEKL   PLATE. 
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OAST  ntOH    FBOM  WATEBTOWH  AE8EHAL  FOUHDST— CUPOLA 

ntOH. 

The  mixtures  for  the  following  specimens,  Ave  experimental  casts, 
consisted  of  steel  scrap,  a  soft  pig  iron,  and  an  alloy  added  for  the  pur- 
pose of  producing  the  desired  chemical  comx)osition. 

Specimens  Nos.  5250, 5253,  and  5254  from  these  heats,  were  poured 
before  the  alloy  was  added. 


Date  of  OMt. 


Fmnaoe  chargew 


FOTDMe. 


No.  of 

tension 

test. 


September 


12, 1805.. I 


September  U,  1805 . 
September  17, 1895.. 
Sept«nberl9,1805.. 
September  25, 1885.. 


Pounds. 

Steel  scrap 1,200 

Soft  pig 1,800 

Totid 8,000 

Steel  scrap 1,820 

Soft  pig 1,800 

Totid 8.120 

Steel  scrap 2,000 

Silicon  pig 200 

Total 2,200 

Steel  scrap "TTSo 

Soft  pig 1,800 

Total "1^000 

Steel  scrap "i^OOO 

Waterrlietpig 8,000 

Total 5,000 


Icupola  . 

VCnpola 

Icnpola 


Icapola  . 


icapola 


5250 
5463 


/    5253 
\    5^64 


/    5254 
X    5465 


5256 
5467 
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Stbbl  Mixture  with  Alloy.    Cast  Septeiuber  12,  1895. 

No.  5463. 
Marks,  Xo.  837. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  Inch. 

SnooeMiTe 
elongation 
per  inch. 

Permanent 
set. 

SncoeMive 

Remarks. 

Total. 

Per  square 
inch. 

P&unds. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

26,000  ' 

26,980 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

26,980 

Inch. 
0. 

.00007 
.00010 
.00016 
.00021 
.00028 
.00035 
.00040 
.00048 
.00053 
.00061 
.00070 
.00079 
.00087 
.00098 
.00107 
.00119 
.00130 
.00144 
.00161 
.00179 
.00200 
.00228 
.00260 
.00290 
.00335 

Inah. 
0. 

.00007 
.00003 
.00006 
.00005 
.00007 
.00007 
.00005 
.00008 
.00005 
.00008 
.00009 
.00009 
.00008 
.00011 
.00009 
.00012 
.00011 
.00014 
.00017 
.00018 
.00021 
.00028 
.00032 
.00U30 
.00045 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

Fractured  at  the  neck. 
Specific  gravity,  7.2326. 


Appearance  fine  granular,  gray. 
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Steel  Mixttjbb  with  Alloy.    Cast  September  14, 1895. 


Marks,  Ko.  838. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oaaged  length,  10''. 


No.  5464. 


AppUed  londs. 

Elongation 
per  Inch. 

Snooesaive 
eloneation 
per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inob. 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

6,000 

10,000 

15,000 

20,000 

25,000 

20.000 

15,000 

10.000 

6,000 

30,000 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

5,000 

10,000 

15.000 

20,000 

25,000 

20,000 

15,000 

10,000 

5,000 

80,000 

Inoh. 
0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00033 
.00038 
.00045 
.00052 
.00059 
.00067 
.00076 
.00083 
.00091 
.00101 
.00111 
.00122 
.00135 
.00150 
.00168 
.00182 
.00200 
.00230 
.00255 
.00299 
.00341 
.00400 

.00560 
.00350 
.00387 
.00425 
.00467 
.00511 
.00477 
.00440 
.00400 
.00360 

0. 

.00005 
.00005 
.00005 
.00006 
.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00008 
.00009 
.00007 
.00008 
.00010 
,00010 
.00011 
.00013 
.00015 
.00018 
.00014 
.00018 
.00030 
.00025 
.00044 
.00042 
.00059 
.00068 
.00092 
— . 00210 
.00037 
.00038 
.00042 
.00044 
-.00034 
—.00037 
—.00040 
—.00040 

IneA. 
0. 

Ineh. 
0. 

Initialload. 
Tensile  stmn^h. 

-.00001 


-.00001 

0. 

.00001 

.00008 

.00008 

.00024 

.00016 

.00083 

.00059 

.00325 

.00242 



.00323 

-.00002 

Fractured  at  the  neck.    Appearance  fine  granular,  mottled. 
Specific  gravity,  7.2380. 
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Steel  Mixture  with  Alloy.    Oast  September  17, 1896. 


Marks,  'So.  839. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


No.  5465. 


ElonicatioD 
per  lucb. 

Saoeulre 
eloDflration 
per  inch. 

Permanent 
set. 

Sacceaaive 

Total. 

PersquATu 
'    inch. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 

Pounds. 

1,000 

2,000 

3.0O0 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

80,000 

31,000 

82,000 

88,000 

84,000 

36,000 

87,620 

IfMA. 

0. 

.00005 
.00009 
.00014 
.00019 
.00023 

;00086 
.00039 
.00046 
.00049 
.00065 
.00060 
.00067 
.00071 
.00079 
.00085 
.00090 
.00098 
.00104 
.00111 
.00119 
.00128 
.00135 
.OOIU 
.00154 
.00166 
.00178 
.00189 
.00204 
.00221 
.00241 
.00262 
.00288 
.00319 

Inch. 
0. 

.00005 
.00004 
.00006 
.00006 
!00004 
.00007 
.00005 
.00004 
.00006 
.00004 
.00006 
.00006 
.00007 
.00004 
.00006 
.00006 
!00005 
.00008 
.00006 
.00007 
.00008 
.00009 
.00007 
.00009 
.00010 
.00011 
.00013 
.00011 
.00015 
.00017 

00020 
.00021 

00026 
.00031 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  atrength. 

0. 

0. 

14,000 

15,000 
16,U00 

.00003 

.00008 

17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
80,000 
31,000 
32.000 
33,000 
34,000 
35,000 
37,620 

.00009 

.00006 

.00020 

.00011 

.00048 

.00028 

.00124 

.00076 

Fractured  at  the  neck. 
Specific  gravity,  7.3455. 


Appearance  fine  granular,  granitic. 
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Stkei.  Mixture  with  Alloy.    Oast  September  19,  1895. 


No.  5406. 


Marks,  No.  840. 
Diameter,  I'M 29. 
Sectional  area,  1  square  iucb. 
Gauged  length,  10". 


Applied  loads. 


! 

I    Total. 


I  Per  sqnaro 
!       inch.       ' 


,  EloueaUon 
per  inch. 


i  Pound*.  I 


1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18,000 

1.9,000 

20.000 

21,000 

22, 000 

23,000 

24,000 

25,000 

26.000 

27.000 

31,990 


Pounds.    • 

Inch. 

him 

0. 

2,000 

.00006 

3,000 

.00011 

4,000 

.00017 

5,000    1 

.00021 

6,000 

.00028 

7.000    , 

.00035 

8,000 

.00041 

9,000 

.00047 

10,000   ; 

.00053 

11,000    1 

.00061 

12,000 

.00070 

13,000 

. 00O78 

14.000 

.00086 

15,000    ! 

.00093 

16,000 

.00103 

17,000 

.00113 

18,000 

.00122 

19,000 

. 00137 

20,000 

.00150 

21,000 

.00166 

22,000 

. 00182 

23,000 

.00305 

24,000 

.00230 

23,000 

.00254 

26,000 

.00280 

27,000    , 

.00325 

31.990    1 

Successive 
elongation 
perlncu.   i 


I       Jneh. 

I      ''• 

.00006 

.00005 

I        .00006 

.00004 

.00007 

.00007 

I        .00006 

.00006 

.00006 

j        .00008 

!        .00009 

.00008 

.00008 

.00007 

.00010 

.00010 

.00009 

.00015 

.00013 

.00016 

.00016 

.00023 

.00025 

.00024 


Permanent 

set. 


Inch. 


.00045 


.00002 


.00010 


.00029 


Successive 

permanent 

sot. 


Bemarks. 


Inch. 


I 


.00002 


.00008 


.00019 


.00090 


.00061 


Inltialload. 


.00141 


.00051 


Tensile  strength. 


Fractured  at  the  neck. 
Specific  gravity,  7.2241. 


Appearance  tine  granular,  light  gray. 
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Steel  Mixture  with  Alloy.     Oast  September  25,  1896. 

No,  5467. 

Marks,  No.  842. 
JMauieter,  V\Vz9. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


1 

Appli 

ed  loacU. 

Per  square 
inch. 

Elonntion 
per  inch. 

Inch. 
0. 

.00008 
.  00012 
.00018 

.00028 
.00033 
.00038 
.00043 
.00048 
.00053 
.00058 
.00063 
.00069 
.00075 
.00080 
.00088 
.00093 
.00099 
.00104 

Sucoesaive 
elungatiou 
per  inch. 

Inch. 
0. 

.00008 
.00004 
.00006 
.00004 
.00006 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00005 
.00006 
.00006 
.00005 
. 00008 
.00005 
.00006 
.00005 

Permaneut 

Inch. 
0. 

Succeasive 
set. 

' 

Total. 

Remarka. 

Pounds. 

1,000 

2,000 

3,000 

4,0U0 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13, 000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,000 

Inch. 
0. 

Initial  load. 

0. 

.00001 

.00001 

.00006 

.00006 

20, 0(10 
!»0, 000 

.00008 

.00002 

TenBile  Atren^th. 

i 

Fractured  at  the  neck.  A])i)earance  fine  granular,  light  granitic. 
Fractured  ou  the  second  application  of  load  after  determining  the  per- 
manent set  caused  by  the  tirst  loading. 
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CAST  IKOV  FKOM  WATEBTOWH  AKSEVAL   FOUHDBT  AVD  PIG 

TBOVB. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  in  diameter,  i>oared  from  the 
same  metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs* 

The  furnace  charges  were  as  follows: 

The  heads  referrod  to  in  the  furnace  charges  were  heads  of  shell 
from  previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-car- 
riage scrap  of  good  quality. 

OAST  IRON  FROM  WATBRTOWN  ARSENAL  FOUNDRY. 


Date  of  cant. 


FnmMe  charge. 


Fnmaoe. 


No.  of 

tension 

test. 


i    Jnly  2, 1805  . 


July  8, 1895. 


July  12, 1805 . 


July  17, 1895  . 


Mniikirk  pig  No.  4,  hiffh . 
MnirkirkpfgNo.4,lo^.. 

Katahdin  pig 

Soft  pig 

Remettedpig 


.  4,000 

..  4,000 

..  4,000 

..  6,000 

,.  5,000 


Total 22,000 


Airflamace... 


Mnirkirk  pig  No.  4,  high. 
Mnirklrk  pig  No.  4,  lo w . . 

Katabclinpig 

Watervliet^g 

Heads 

10-inoh  shell 

Scrap 


3.000 
3.000 
1.500 
5,000 
8,500 
8,500 
1,000 


Total 20,500 


Cupola  . 


ICuirkirk  pig  No.  4,  high. 
MuirkirkpigNo.4,  low.. 

Katahdin  pig 

Watervliet  pig 

Heads 

lO-inohsheU 

Scrap 


1,800 
1,800 
1.200 
4.000  I 
3,000  , 
2,000  < 
3,000  I 


Total 16,800 


lCa1rkirkpigNo.4,  high. 
Mnirkirk  pig  No.  4,  low  . . 

Katabdinpig 

Watervliet  pig 

Heads 

lO-inch  shell 

Scrap 


1,800 
1,800 
1,200 
4,000 
3,000 
2,000 
8,000 


Total 16,800 


Mnirkirk  pig  No.  4,  high . 
Mnirkirk  pig  No.  4.  low. . 

Katabdinpig 

Watervliet  pig 

Heads 

10-inch  shell 

Scrap 


Total 18.000 


..do. 


5226 


5227 


...do. 


5228 
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Ca9t  iron  from  WaterUnon  Arsenal  Foundry — Continued. 


Bate  of  cast. 


Jnly  35, 1895 . 


July  80, 1895  . 


AiiffQBt  3, 1805 . 


Angnat  8. 1895 . 


Aiign8tl3,1895. 


August  19, 1895  . 


August  23. 1895. 


Augiuit28,1895. 


Fnmaoe  charge. 


September  7. 1885 . 


Pounds, 

MnirkirkpigNo.4,higb 000 

MuirkirkpigNo.4,low 000 

Katahdinpig 1,200 

Watervlletpig 2,000 

Heads 3,000 

lO-lnch  shell 2,000 

Scrap 3,000 

Total 18,000 

MulrkirkpigNo.4,high 1,800 

MnlrkirkpigNo.4,low 1,200 

Watorvliet  pig 2,600 

Heads 8,000 

10-lnch  shell 8,000 

Scraps 2,600 

Total 14,000 

MnirklrkplgNo.4,low 1,800 

Katahdinpig 1,200 

Watervliet  pig 2,600 

Heads 2,500 

lUinch  shell 2,500 

Scrap 2,500 

Total 13,000 

MuirkirkpigNo.4,low 2,400 

Katahdinpig 1,200 

Watervlletpig 3,600 

Platform  scrap 0,000 

Heads 2,600 

10-inch  shell 2,600 

Scrap 1,600 

Totol 19,000 

MnirkirkpigNo.4,low 1,800 

Kauhdin  pig 1,200 

Watervlletpig 2,600 

Heads 2,600 

lOinch shell 2,000 

Scrap 1,000 

Total 11,000 

MnirkirkpigNo.4,Iow 1,800 

Katahdinpig 1,200 

WatervUetpig 2,600 

Heads 2,600 

lOinch shell 2,000 

Scrap 1,000 

Total 11,000 

Muirkirk  pig  No.  4,  low 1,800 

Katahdinpig 1.200 

Watorvliet  pig 2,000 

Heads 2,600 

lOinch  shell 2,600 

Scrap 2,000 

Total 12,000 

Muirkirk  pig  Ko.  4,  low 1,800 

Katahdinpig 1,000 

Watervllet-pig 2,000 

Heads 2,500 

10-inch  shell 2,600 

Total 9,800 

Muirkirk  pig  No.  4,  low 2,000 

Katahdinpig 1,500 

Watervliet  pig 8,000 

Heeds 8,000 

10-inch  shell 2,000 

Scrap 600 

Total 12,000 


Furnace. 


No.  of 

tension 

test. 


I 


Cupola.. 


5280 


..do. 


5231 


..do. 


...do  . 


..do. 


6287 


6240 


...do. 


.do. 


..do. 


....do 


5242 


5243 


5244 


5248 
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Bate  of  cast. 


Furnace  charge. 


Pounds. 

,  Mnirkirk  pig  No. 4,  low 2,000 

WatervUet  pig 2,500 

Heads 2,500 

September  30,  1806.. r  lO-inch  shell 3,000 

i  Scrap 2,000 


Total 12,000 


Octobers,  1895.. 


MuirkirkpigNo.4,  low 1,500 

Watervliet  pig 3,500 

Heada 1,500 

lOinch  shell 1,000 

Scrap 2,500 


October  16,  1886. 


October  26, 1805. 


Total 10,000 

MuirkirkpigNo.  4,low ""TOOO 

Watervlietpig 3,500 

Heads 8,000 

10-inoh  shell 2,500 

Total 10,000 


Mnirkirk  pig  No.  4,  low 600 

Watervlietpig 1,400 

Soft  pig 1,000 

Scrap 9,000 


November  5, 1885 . . . 


November  15, 1895... 


November  23, 1896. 


December  5, 1885. 


December?,  1885... 


December  12, 1896. 


Total 12,000 

Mnirkirk  pig  No.  4,  high 1.000 

Muirkirk  pig  No.  4,  low 1, 000 

WatervUetpig  2,000 

Heads 2,000 

Scrap 8,000 


Total 12,000 

Mnirkirk  pig  No.  4,  high "iToOo" 

Watervlietpig 3,000 

Heads 3.000 

lOinch  shell 2,000 

Scrap 2,000 


Total 12,0»0 

MnirkirkpigNo.4,  high ~T6w 

Watervlietpig 1.000 

Heads 2.000 

Scrap 11,000 


Furnace. 


No.  of 

tension 

test. 


Cnpola.. 


...do. 


..do. 


....do. 


...do- 


5257 


5258 


5260 


5262 


....do.  .. 


....do. 


Total 15,000 


Mnirkirk  pig  No.  4,  Ipw 500 

Heads 1,600 

lO-inch  shell 1,600 

Scrap 10,500 


Total 14,000 


Mnirkirk  pig  No.  4,  low 2,500 

Mnirkirk  pig  No.  4,  high 2, 600 

Hetids 3,000 

lO-iuch  shell 3,000 

Watervlietpig 2,000 

Scrap 4,000 


Total 17,000 


Mnirkirk  pig  No.  4,  low 3,000 

Heads 3,000 

lOinchaheU 3,000 

SotXpig 500 

Scrap... 4,600 

Total 14,000 


5264 


52C5 


5267 


...do. 


....do. 


...do. 


5287 


5288 


21G  (^AST    IRON   AND    PIG    IRONS. 

Cast  iron  from  Waterloirn  Arsenal  Foundry — ^Continued. 


Date  of  cast. 


I)«»oeral.er  27.  IJWr. 


IhHjembfT.'n,  im't 


JnmiAry  4,  180fi. 


Furnace  oharf;(?>. 


i  Pound*. 

'  MnirkirkpigNo.  4,  high 2,000 

MuirkirkpigNo.4,  low 2.000 

Heads 2,00(» 

Scrap 6,000 


Fumaoo. 


(.*upolA  . 


No.  of 

tension 

test. 


/5292 


ToUl 12,000  IJ 

Muirklrk  pig  No.  4,  liigh ~6ob 

Muirkirk  pig  No.  4,  low 1,000 

Heads 2,500 

lOinch  shell 2.000 

Scrap :J,500 


Total 10.000 

Muirkirk  pig  No.  4,  high 17oO0 

Muirkirk  pig  No.  4,  low 1  000 

HeadH 1,000 

lO-inch  ahot 1, 000 

Scrap 6, 000 


.do 


January  II,  ICOO  ., 


January  20, 1896 < 


January  2.'),  1806  . . 


January'  27, 1806  . 


January  30, 1896  ... 


February  3, 1806  . . . 


Total 10,000 

Muirkirk  pig  No.  4,  high 500 

Muirkirk  pig  No.  4,  low 1,000 

Heads 2,000 

lOInch  shell 2,000 

Scrap 2,600 

Soft  pig 1,000 


. .  .do  . 


Total 9,000 

'  Muirkirk  pig  No.  4,  high "^000 

!  Muirkirk  pig  No.  4,  low 1,500 

I  Softpig 1,000 

!  Heads 3,000 

10  inch  shell 2,500 

Scrap 3.000 


..do. 


5296 


5208 


Total 13,000 

Muirkirk  pig  No.  4,  high ~ 2766o 

Muirkirk  pig  No. 4, low 1,500 

Softpig 1,000 

Heo«f« 3,000 

lO-lnchahell 3,000 

Scrap 3,500 

Total 14.000 

Muirkirk  pig  No.  4,  high 2.  OOo" 

Muirkirk  pig  No.  4,  low 1.500 

Softpig 1.000 

Heads 8,000 

10  inch  shell 3,000 

Scrap 4,000 


do. 


5301 


.do. 


5302 


Total 14,500 

Muirkirk  pig  No.  4,  high "2^  000 

Muirkirk  pig  No. 4, low 1,600 

Softpig 1,000 

Heada 3,000 

lO-inoh  shell 2,500 

Scrap 4,000 


.do. 


Total 14.000 


..do. 


Muirkirk  pig  No.  4,  high 2,000 

Muirkirk  pig  No. 4, low 1,600 

Softpig 1,000 

Hoaifa 8,000 

lOinch  shell 2,500 

Scrap - 4,000 


Total 14.000 


.do. 


5304 


5308 


5309    I 
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Cast  iron  from  IFaterfjipn  Jrsetial  FoHndnj — Cootisued. 


Bate  of  cast. 


Furnace  charge. 


Fnmaoe. 


J. 


Febrnary  6,  lg96 . 


Pounds.  I 

Mairkirkpi|i:No.4,hiKh 4,500  \ 

MuirkirkpigNo.4.1ow 4.000  \\ 

Softpig 3,000   I 

Rcmeltedpig 500  |/Airfnmacft. 

Total 12,000  J 


]So.of 

tenciion 

te^t. 


MnirkirkpigNo.4,high 3,000 

Miiirkirk  pig  No. 4, low 2,500 

Softpig 1,000 

Heads 3,500 

lOinch  shell 2,500 

Scrap 3,600 


Fehmary  10, 1896  . 


Fehmary20,  1896. 


Febrnary  25,  1890. 


Total 16.000 

MiiirkirkplgNo.4,high "2,000" 

MnirklrkplgNo.4,low 1.500 

Softpig 1,000 

Heads 8,000 

lO-incli  shell 2,600 

Scrap 4,000 


Cnpola  . 


...do. 


Total 14,000 

Mnirklrkpig Tsoo^ 

Softpig 1,000 

Heads 3,000 

Winch  shell 2,000 

Scrap 8,500 


March  3,  1896. 


Total 11,000 

Mnirklrk  pig  No.  4.  low "T.  000^ 

Salisbury  pig  No,  4,  high 1 ,  600 

Softpig 1,000 

Heads 3,000 

lOinch  shell 2.500 

Scrap .  3,000 

Total 12,000 

Salisbury  pig  No.  4,  high ^500^ 

Salisbury  pig  No.  4,  low 1. 500 

S<»ftpig' 1,000 

Heads 3.000 

12-inch  shell 2,500 

Scrap 5,600 


March  10,  1896. 


Total 16,000 

Salisbury  pig  No.  4,  high "Tsoo 

Salisbury  pig  No.  4,  low 1 ,  500 

Softpig 1,000 

Hea  s 3.000 

lO-inch  shell 2,500 

Scrap 2,600 


March  13, 1896.. 


ToUl 12.000 


MnirkirkpigNo.4,  high 2,000 

Salisbury  pig  No. 4, high 8,000 

Salisbury  pig  No.  4.  low 8,000 

Softpig 1,000 

Heads 2.000 

Scrap 3,000 

W-inch  shell 3,000 


March  27.  1896. 


Total 17,000 

Salisbury  pig  No. 4,  high 2,500 

Salisbury  pig  No.  4,  low 2,500 

Heads 3,000 

lO-incb  shell 3,000 

Scrap 6,000 


Total 17,000 


..do. 


.do. 


....do. 


.do. 


..do. 


.do. 


5316 
6317 


5319 
6320 


6323 


5324 
6325 


6328 
633:t 


5334 
5336 


5386 


6340 
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Catt  iron  from  Watertoivu  Arsenal  Foundry — Continued. 


Date  of  cast. 


April  7,  1896.. 


April  14,  1896. 


April  23,  1896. 


April  80,  1896. 


May  7, 1806. 


May  14, 1896. 


Jane  2, 1896 


Furnace  charge. 


Jane  8, 1896 . 


Jaly23,1896. 


I   No.  of 
Fomace.      '  tension 
I     test. 


Pounda. 

SalinbaryplgNo.4,higli 2,000 

Salisbury  pig  No. 4, low 2,000 

Heads 8,600 

10-inoh  spell 3,000 

Scrap 8,500 


Total 19,000 


,  Salisbury  pig  No.  4,  high 2,000 

SaliHbury  pig  No.  4,  low 2,000 

I  Heads 4,000 

'  10-inch  shell 3,000 

'  Scrap 6,000 


Total 17,000 

Salisbury  pig  No.  4.  high 3,000 

Salisbury  pig  No. 4, low 3,000 

MairkirkpigNo.4,high 2,000 

Heads 3,000 

lO-inchsheU 2,500 

Scrap 4,000 


Total 17,500 


MnirkirkpigNo.4,high 2,000 

SalUbarypigNo.4,high 3,000 

Salisbury  pig  No.  4,  low 3,000 

Heads 3,000 

lO-inchsheU 3,500 

Scrap 6,500 


Total 20,000 


SalisbarypigNo.4,high 3,000 

I  Salisbury  pig  No.  4,  low 2,000 

!  MulrklrkpigNo.4.high 2,000 

Heads 8,600 

10-inch  shell 2,600 

Scrap 6,000 


Total 19,000 


Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No.  4,  low 2,000 

MuirkirkpigNo.4,bigh 2,500 

Heads 3.600 

lO^inchshell 2,600 

Scrap 5,600 


ToUl 19,000 

Salisbury  pig  No.  4,  high 8,500 

Salisbury- pig  No.  4,  low 3,000 

Heads 4,200 

lO-incb  shell 3,000 

Scrap 2,800 


Total 16,600 


Salisbury  pig  No. 4,  high 4.000 

Salisbury  pig  No. 4, low 3,500 

Heads 7. 4,700 

lOinchsheU 2,600 

Scrap 4,000 


Total 18,700 


Mulrkirk  pig  No.  4,  high 8,600 

MuirkirkpigNo.4,low 3,600 

KaUhdinpig 8,000 


Soft  pig 4,600 

Remeltodpig. 


4,600 


Total., 


20,000 


Cupola  . 


6842 


.do. 


6348 


...do. 


5346 


— do . 


— do 


...do. 


>....do. 


HMti 


5348 
5349 


5850 


536R 


..do 5868 


AirAiniaoe...       5229 
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C<M«  irofi/rom  WaUrtown  Arsenal  Foundry — Continaed. 


Dftte  of  oAst. 


Fnniace  charge. 


FnraAce. 


Aapist  16, 1896 . 


September  25, 1896. 


Ootoberl2.1B96. 


I  Pounda.\ 

MiiirkirkpigNo.4,high 8.800 

MuirkirkpigNo.4,low 3,600 

Katohdinpig 8,600  ' 

Softpig 3,600  t 

Keiueltedpig 3,600 

Total 18,000 

MiiirklrkpigKo.4,low "Tsoo 

MQirkirkpigNo.4,Mgh 1,500  , 

KAtabdlnplg 2,000  ' 

Watenrlietpig 4.000 

Heads 3,500  i 

lO-inch akell 2,000 


Air  furnace. 


September  5. 1805... 


Total 14,600 


MiiirkirkpigNo.4,hi£b 8,600 

lfiilrkirkpigNo.4,low 3,600 

Katahdinpig 3,600 

Softpig 3,600 

Kemeltedpig 3,.600 

ToUl 18,000 

MnirkirkpigNo.4,higb "Tsoir 

MiilrkirkpigNo.4.1ow 1,600 

Katahdinpig 1,500 

Watervlletpig 8,f00 

Heada 3,600 

10-lnchaheIl 2,000 


:  Noof  ! 
tension  , 
;     test. 

J I 

I 


5241 


Cnpola  . 


^Air  fitmaoe. 


I  . 


Totol 13.600 

lCnirkirkpigNo.4,higb 4.000 

Moirkirk  pig  No.  4,  low 4, 000 

Katahdinpig 1,000 

Softpig 4,600 

Bemelted  pig 4,600 


>    6246 


iCiipola  . 


Total 18,000 


Air  fiimaoe. 


linirkirkpigKo.4,bigh 2,000 

MnlrkirkpigNo.4,low 2,000 

Watervlletpig : 3,000 

Steel  sorap 2,000 

Heads 3.000 

10-incb  shell 2.000 

Scrap 1,000 

Total 15,000^ 


Cnpola  . 


,    5266 


MnirkirkpigNo.4,higb 4,600  l 

MnirkirkpigNo.4,low 4,600  | 

Softpig 4,500  I 

Kemeltedpig 4,600 


^Air  fnmaoe. 


Total.. 


18.000  |J 


Moirkirk  pig  No.  4.  high 1,600 

Miiirkirkpi|No.4,low 1,600 

Watervliet  pig 4,000 

Heada 8,500 

10-inoh  shell 2,000 

Sorap 2.600 


Total 16,000 


Noreinber  21.1896.., 


HnirkirkpigNo.4.high 6,000 

KnirkirkpigNo.4.1ow 6,000 

Softpig 6,000 

Kemeltedpig 6,000 

Total 24,000 


Cupola. 


6250    I 


^Air  furnace... 
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Cast  iron  from'  WaUrtown  Arsenal  Foundry — Contiaued. 


Date  of  oMt. 


Furnace  oliarge. 


Fnmaoo. 


!   No.  of 
'  tenaion 
te^it. 


Xoveinlior21.1805  . 


March  20, 1»06  . 


Ai»ril21,1896. 


May  21, 1896  . 


Jnxio  18, 1896 . 


Povnda. 

Mnirkirkpiff 2,000 

Watervliet  pig 3, 000 

HeadM 2,000 

10-inch  Bhell 2,000 

Scrap 4,000 


Total 13,000 


nnpolii  . 


5266 


MnirkirkpigNo.4,lilgh 6.000 

Salisbury  pig  No.  4,  high 2. 800 

Saliabury  pig  No.  4,  low 2.  700 

Soft  pig 6,500 

Kemeltedpig 5,500 


Total 22,500 


Air  fiirnac^. 


MairkirkpigNo.4.hlgh 2,000 

Hall8barvpigNo.4,high 2,»00 

Saliabnry  pig  No.  4,  low 2.200 

Heada 3,600 

10-inoh  shell 8,000 

Scrap 6,600 


.Cnpola. 


ToUl 19,500 


MairkirkpigNo.4,high 6,000  ' 

Salisbury  pig  No. 4, high 2,800  • 

Salisbury  pig  No.  4,  low 2,700  I 

Soft  pig 5,500 

Kemeltedpig 5,000  | 


Total 22,000  | 

Mnirkirk  pig  No.  4,  high ~2^obo  ! 

Saliabary  pig  No. 4, high 2,306  i 

Salisbury  pig  No. 4, low 2,200  i 

Heads 3,500  ' 

10-ioohshell 3^000  , 

Scrap 6,500  I 


,Air  fumaoe. 


5344 


Total 19,500 


,Cupola.. 


Mnirkirk  pig  No. 4, high 6,000 

Salisbury  pig  No.  4,  high 2,800 

Salisbury  pig  No.*4,  low 2, 700 

Soft  pig 6,600 

Remeltedpig 6,000 


Total 22,000 


Air  furnace. 


Mnirkirk  pig  No.  4,  high 8.000 

Salisbury  pig  No. 4, high 2,300 

Salisbury  pig  No. 4, low 2,200 

Heads 4,700 

lOinch  shell 8,500 

Scrap 9,000 


Total 24.700 


5351 


,Cupola. 


Mnirkirk  pig  No. 4, high 6,000 

Salisbury  pig  No. 4, high 2,800 

Salisbury  pig  No.  4,  low 2,700 

Soft  pig 6,600 

Kemeltedpig 5,000 


Total 22,000 

Mnirkirk  pig  No.  4,  high 3,000 

Salisbury  pig  No. 4, high 2,000 

Salisbury  pig  No. 4, low 2,000 

Heads 4,200 

lOinchshot 2.000 

S<rBp 2,500 


.Air  ftimace . 


5366 


Total 15,700  | 


>Cupola.. 


CAST   IKON   AND   PIG   IRONS. 
Cast  iron  firom  Waiertown  Arsenal  Foundry — Coutioutxl. 


Date  of  cast. 


()ctob«r  2B,  1805 . 


April  23. 1896  . 


December  20, 1885. 


January  9, 1880  . 


January  24. 1886 . 


February  8, 1886 . 


February  28, 1896 . 


Furnace  charge. 


January  17, 1886... 


Pounds. 

MalrkirkpigKo.4,high 3,000 

MuirkirkpiKNo.4,low 3,000 

Water>'liet  pig 2,000 

Head* 3,000 

Scrap 3,000 


Total 14,000 

MairkirkpigNo.4,higli -T^OOo' 

Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No.  4,  low 3. 000 

Heads 3,000 

lO-lnchsheU 2,600 

Scrap 4,000 


Total 17,500 

Muirkirk  pig  No.  4,  high "2,500" 

Muirkirk  pig  No.  4,  low 2,500 

Watervlietyig 2,000  I 

lO-lnch  shell. 3,000 

Scrap 3,000  : 

Heads 3,000  , 


Total 16,000 


Muirkirk  pig  No.  4,  high 2.500 

Muirkirk  pig  No.  4,  low 2,500 

Heads 3,000 

10-iuch  shell 3,000 

Scrap 3,500 

Total 14,500^ 

Muirkirk  pig  No.  4,  high 2,500 

Muirkirk  pig  No.  4,  low 2, 500 

Heads 3,000 

10  inch  shell 3,000 

Scrap 4,000 


Total 15,000 


Muirkirk  pig  No.  4,  high 2,500 

Muirkirk  pig  No. 4, low 2,500 

Heads 3,000 

lO-inohsheU 3,000 

Scrap 4,000 


Total 15,000 

Muirkirk  pig  No,  4,  high 4,500 

Muirkirk  pig  No.4, low 4, 000 

Soft  pig 3,000 

Bemeltedpig 500 


Total 12,000 

Muirkirk  pig  No.  4,  liigh ~^0M 

Muirkirk  pig  No.  4,  low 2,000 

Soft  pig 1,000 

Heads 3,000 

lO-inch  shell 2.000 

Scrap 3,000 


Total 13,000 


Muirkirk  pig  No.  4,  high 4,500 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4,  low 2, 000 

Soft  pig 3.000 

Semeltedpig 600 


ToUl 12,000 


Cupola. 


....do. 


.do. 


.do. 


.do. 


.do. 
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Fumscv. 


No.  of 

tension 

test. 


5345 


5281 


5287 


^Air  furnace. 


Cupola.. 


Air  furnace. 


5318 


5300 


5329 
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C<ut  ironfr&m  WaUriown  Ar$enal  Foundry — Continued. 


Date  of  OMt. 


February  28, 1896 . 


March  31, 1896 . 


Jamnary  16, 1886 . 


Furnace  charge. 


Poundt. 

MairkirkpigNo.4,hish 2,000 

Salisbury  pig  No. 4, high 3,000 

Heads 8,000 

lOinchahell 3,000 

Scrap 5,000 

Total 16,000 

MiiirkirkpigNo.4,high 5,000 

8aUsbnrypigNo.4,high 2,000 

Salisbury  pig  No.  4,  low 2,000 

Soft  pig 3,000 

Bemeltedpig 500 

Total 12,500 

MuirkirkpigNo.4,high 2,000 

Salisbury  pig  No.  4,  high.... 2.000 

Salisbury  pig  No.  4,  low 1,500 

Heads 3,000 

lOinchsheU 2,000 

Scrap. 2,000 

Total 12,600 

lCnirkirkpigNo.4,high 1,500 

MulrklrkpigNo.4,low 1,500 

Soft  Big 1,000 

Heads 1,500 

lO-inch  shell 1,500 

Scrap 2,500 

Total 0.500 


Fnmaoe, 


Cupola. 


'Airftimaoe. 


Cupola. 


.do. 


I<aor 

tension 

test. 


5829 


6841 


Wbere  two  famaces  were  ased  for  one  casting  they  were  rim  together 
ill  the  mold,  and  are  represented  by  one  tension  test. 
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CHAIN  CABLE  AND  CHAIN  IRON 


FROM 


.BUREAU  OF  EQUIPMENT,  UNITED  STATES  NAVY- 
YARD,  BOSTON,  MASS. 
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CHADT  CABLR 

[ Samples  consist  of  three  sindded  links  of  chain  each,  with  end  links  of  larfrer  diameter  except iug 
N  OS.  8354  and  8355,  which  contained  two  links  of  chain  each.] 


No.  of 
i  test. 


Brand  on 
stnds. 


Marks. 


Diameters,     g^^,   ,  Tensile  strength, 


End  F'^'J^^areaofl  ^  ^  , 


8191       U.  S.  N.  Y.  B 
8191a   1 


In.   I  In. 
2.08  '  2.62 


So,  in.  PouneUf. 
9.97     373,900 


Per 
square 
inch. 


Pounds.' 
37.500 


Fracture. 


440, 500  ,  44. 180 


I  I 


I 


8192     do. 

8192tt   


2.76  I  2.53 


I 


I  Steel  chain 

!  8348       V.  S.N.T.  B.  ! 
I  1896. 


8349      U.  S.N.T.  B. 

8352     Iron. 


10. 05     408, 900 

439,200 

449,500 


40,690 
43,700 
44,730 


Steel  No.  1. 


8354     ,  SteelNo.2. 

8356     istcelNo.3. 


2.71     2.53 


!      ! 

2.71  i  2.42 

2. 76  2. 48 
2.80  I  2.54  I 

2.77  2.54 
2.77     2.54 


10.05  I  458,300  ;  45,600 


I 
j 

9.20     324,800 

9.66  I  435,000 

10.13  ',  375,000 

10.13  '  374,600 
10.13  I  400,200 


I  35,300 

I 

;  45,030 

!  37.010 


I 


8356 


Steel  No.  4 . .    2. 7r>     2. 55  :  10. 21  ;  371, 600 


8360 

8365 
8806 

r.  S.  N.  T. 

1 

I  U.S.  1896.. 

: do.. 

1 

"Mononga* 
hela" 

. . . . 

2.73     2.46       9..'>0  >  487,500 


I 


36,980 
39, 510 

36,400 

51, 310 


2.78  12.50       9.82*380,100     38,710 


2. 78     2. 51       9. 00     387, 600  :  .18, 150 


End  link  in  the  qmirler. 
Fibrous. 

Middle  link  of  chain  nt 
the  quarter  weld  :  iM 
across  the  oppubito 
side.  Both  Tract uns 
were  grauulur.  1  lio 
fracture  at  the  quarter 
weld  radlateil  from  a 
point  in  the  circnni- 
ferenco  about  80  de- 
grees from  a  diametri- 
cal plane,  cutting  the 
two  sides  of  the  link, 
and  toward  the  inside 
of  the  link.  The  frac- 
ture across  the  side  of 
the  link  radiated  from 
a  point  in  the  circum- 
ference at  the  inside 
of  the  link. 

End  link  in  theqnarter. 
Fibrous. 

Other  end  link  in  the 
quarter.    FiUrous. 

Middle  link  of  chain  in 
the  quarter.  Silky. 
The  link  also  frac- 
tured at  the  opposite 
welded  end,  with  a 
granular  appearance 
radiating  fr-  m  the  in- 
side of  the  link.  The 
latter  fracture  was  a 
second.'^ry  one. 

First  link  of  the  chain 
in  theqnarter.  Silky. 
A  secondary  fracture 
occurred  in  the  other 
quarter  of  the  same 
eudof  thelink,  which 
presented  a  fine  gran- 
ular appearance  radi- 
ating from  a  point  at 
the  inside  of  the  link. 

First  link  of  chain  in 
theqnarter.   Fibrous. 

First  link  of  chain  in 
the  weld. 

First  link  of  cliain  in 
the  quarter  opposite 
the  weld. 

Firet  link  of  chain  in 
the  wold. 

Fint  link  of  chain  in 
the  quarter  opposito 
the  weld.    Silky. 

Middle  link  of  chnin  in 
thowehl.  Finegranu- 
lar. 

Middle  link  at  welded 
ond ;  al»o  throngh  op- 
posite end.  LinK 
separated  into  three 
pieces.  The  frac- 
tures were  all  gran- 
ular. 

Middle  link  of  chain  in 
the  quarter  at  the  en<l 
onpo«ite  the  weld. 
Fibrous. 

Middle  link  of  chain  in 
the  quarter  at  the 
end  opposite  the  weld. 
Fibrous. 


Sample  No.  8860  had  been  strained  with  U80.000  i>ouii«Im  tensiiin  prior  to  the  linal  t«st  made  at  Wator- 
town  Arsenal. 
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CHAIN  CABLE   AKD   CHAIN    IRON. 


CHAIH  DtOV. 


3lW' 


No.  of 

test. 


Tensile  strength. 


Diam- 
eter. 


SM^tionai; 
area.     > 


Total. 


8188 
8187 
8188 


Inchet. 
2.62 
2.54 
2.55 


-  _ 

Sq.in. 
4.99 
6.07 
5.11 

Poundt. 
237.100 
241,800 
239,700 

„ 

Per  square 
incb. 


Pounda. 
47, 510 
47,860 
48,010 


Area  at  fV«oture. 


InohM.  Sq.in. 
Diam.  1.90=2.84 
Diam.  1.87=2.76 
Diam.  1.88=2.72 


(;ontrac- 
tionof 
area. 

PeremU. 
48.1 
45.8 
46.8 

Appearance  of  fractnres,  fibrous,  laminated.    At  the  center  of  each 
bar  the  metal  was  dull  gray  minglea  with  spots  of  lighter-colored  metal. 


CHAIN  CABLE   AND  CHAIN  IKON. 
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BRONZE. 
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BRONZE. 
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BBOHZB  FBOM  WATBBTOWV  ABSEVAL  FOUVDBT. 


CompoBition ^  Zn 


.per  cent..  57.5 
...do....  42. 
do 5 


Specimens  taken  from  coupons  about  1^'^  by  li^%  cast  with  and  at- 
tached to  the  dry-sand  castings  which  they  represent. 


DMCriptioD. 


8"  kwding  tny  No.  1. 
8"  loading  tny  No.  3.. 
8"hMidl]igtrftyNo.8. 

8"  loading  tray  No.  4. . 

8"  loading  tray  No.  5. . 
8"  loading  tray  No. «.. 

8"  loading  tray  No.  7. 

8"  loading  tray  No.  8. . 
8"  loading  tray  No. 9.. 

8"  breech  plate  No.  1.. 

8"  breeoh  plate  No.  2. . 

breeoh  plate  No.  3 . . 
breech  plate  No.  4 . . 
breeoh  plate  No.  5. . 
breeeh  plate  No.  6. . 
breech  plate  No.  7.. 
breeoh  plate  No.  8. , 
breech  plate  No.  9.. 
loading  tray  No.  1.. 
loading  tray  No.  2. . 


8' 

8 

8" 

8" 

8" 

8" 

8" 

8" 

8'' 

8"  loading  tmy  No.  8. 

8"  loading  tray  No.  4. 

8"  loading  tray  No.  5. 


8"  loading  tray  No.  6. 
8"  breeoh  plate  No.  1. 


8"breechpUteNo.2. 
8"  breeeh  plate  No.  3. 

8"  breeoh  plate  No.  4. 
8"  breeoh  plate  No.  5. 


8" breeoh  plate  No.  6.. 
Ky' loading  tray  No.  1 
10"  loading  tray  No.  2 
10"  loading  tray  No.  3 
10"  loading  trsy  No.  4. 


Diam- 
eter. 


Ineh. 
0.564 


.684 


.584 


Sec. 
tional 
area. 


Tensile 
strength 

per 
square 

inch. 


Ganged 
len^h. 


8g,in..  Pounds. 
0.25  I    56,120 


.25      40,080 


.25      51, 040 


16. 5      2L.  6 


30.5       30.4 


Light-yeUofw  oolor ;  tnc- 
tared  snrfiice  contains 
blowhole  "  .02diameter. 

Light'lavender  colored, 
intersnersed  with 
spots  of  yellow  metal. 

Liffht-yellow  metal; 
fraotored  surface  oon- 
tains  minute  blow- 


holes. 

564 

.25 

52,160 

2 

47.6: 

42 

dark-brown  spot  ".03 
diameter. 

564 

.25 

62,200 

2 

24      1 

80.4 

Uniform  light-yellow 
metsL 

564 

.25 

49,560 

2 

50.5 

i 

47.2 

Light-yellow  metal; 
contains  minute  blow- 
holes. 

664 

.25 

52,040 

2 

36.5! 

80.4 

Uniform  light-yellow 
metal. 

664 

.25 

52,060 

2 

85.5  1 

36.4 

Do. 

564 

.25 

48,960 

2 

82.5* 

33.6 

Light  lavender  colored 
with  spots  of  yeUow 
metal. 

564 

.25 

47,520 

2 

84 

39.2 

Uniform  light  golden 
yellow  oolor. 

564 

.25 

44,080 

2 

26 

27.6 

Uniform  light-yellow 
color. 

564 

.25 

47,960 

2 

28.5 

33.6 

Do. 

564 

.25 

50,240 

2 

34.6 

80.4 

Do. 

564 

.25 

50,040 

2 

33 

33.6 

Do. 

564 

.25 

50,080 

2 

32 

33.6 

Do. 

564 

.25 

52,960 

2 

37 

33.6 

Do. 

564 

.25 

60,240 

2 

29.5 

36.4 

Do. 

564 

.25 

52,040 

2 

29.5  . 

30.4 

Do. 

504 

.20 

50,100 

2 

25      1 

34 

Uniform  yellow  metaL 

564 

.25 

49,440 

2 

25.5  j 

27.6 

Do 

564 

.25 

50,880 

2 

86 

86.4 

Do 

564 

.25 

45,120 

2 

21 

27.6 

Lavender  colored  with 

664 

.25 

49,246 

2 

M.6| 

33.6 

Dark  yeUow  with  spoto 
of  metal  ".01  diame- 
eter  nearly  black. 

664 

.25 

46,080 

2 

24.5  1 

83.6 

Lavender  colored  with 
yellow    metal    inter- 

564 

.25 

43,920 

2 

22.5  ' 

24.4 

spersed. 
Silky  irregular  surfiKe. 
Pale     lavender    and 
Ught  shade  of  yellow 

564 

.25 

48,240 

2 

26 

27.6 

Uniform  light  yellow. 

564 

.25 

47,926 

2 

28 

21.6 

Uniform  golden  yellow 
color. 

564 

.25 

51,960 

2 

26.5 

24.4 

Uniform  light  yeUow. 

564 

.26 

50,440 

2 

38 

39.2 

Light  yeUow.  Contains 
spots  of  dark-colored 
metaL 

I'nlform  light  yellow. 

564 

.25 

48,400 

2 

25.5 

24.4 

564 

.25 

61,360 

2 

24.5  , 

21.6 

Light  yellow. 
Uniform  light  yellow. 

564 

.25 

54,280 

2 

35      ! 

30.4 

564 

.25 

55,920 

2 

34 

36.4 

Do 

564 

.25 

52.960 

2 

80 

36.4 

Do 

38 

BRONZE. 

oTOHZ 

efrom 

Watertown  Arsenal  i^V>iifidry— Continued. 

Tensile 

Elon- 

1 
Con- 

area.  | 

Description. 

Diam- 
eter. 

Sec 
tional 
area. 

Sq.in. 

strength, 
per     . 
sqnare  , 
ucb. 

Gauged 
length. 

iMhSS. 

gation 
in 

Inch. 

Pounds. 

Per  et. 

Peret.  ■ 

10"  loading  tray  No.  5. 

.504 

.26 

61,020 

2 

26 

24.4    Light  yellow  with  lines 

of  darker  yellow. 
30. 4     Uniform  light  yellow. 

10"  loading  tray  No.  6. 

.504 

.25 

55,040 

2 

35 

,  10"  loading  tray  No.  7. 

.504 

.25 

67,880 

2 

29 

27.0     Light  yellow. 

10"  loading  tray  No.  8. 

.564 

.25 

50.880 

2 

17 

21.0  Light  yeUow85  per  cent, 
golden  yellow  spot 
,  near  circnmfBrenee  15 
per  cent. 

27. 0  ;  Light  yeUow  with  gold-  ; 

10"  loading  tray  No.  0. 

.504 

.25 

57,100 

2 

28.5 

10"  loading  tray  No.  10. 

.564 

.25 

50,700 

2 

26.6 

27.0 

LighC  yellow. 

10"  loading  tray  No.  11. 

.564 

.26 

40,620 

2 

16.6 

21.0 

Light  Uyender,  with 
golden -yellow  metal 
interspersed. 

12"  loading  tray  No.  1. 

.564 

.25 

57,100 

2 

26 

30.4 

Uniform  light  yellow. 

12"]oadingtrayNo.2. 

.564 

.25 

52,900 

2 

15 

2L0 

LightyeUow,  with  dark 
golden  at  circumfer- 
ence on  one   side  of 

:      stem.                               I 

12"  loading  tray  No.  3. 

.504 

.25 

57.520 

2 

28.5 

30.4 

Uniform  light  yellow. 

12"  loading  tray  No.  4. 

.504 

.25 

50,040 

2 

29 

80.4 

Do. 

12"loadingtrayNo.5. 

.504 

.25 

58,720 

2 

28.5 

30.4 

Do. 

12"  loading  tray  No.  6. 

.504 

.25 

55,500 

2 

25 

27.0 

Do. 

12"  loading  tray  No.  7. 

.504 

.25 

50,040 

2 

31 

80.4 

Do. 

12"  loading  tray  No.  8. 

.504 

.25 

50,120 

2 

29 

30.4 

Do. 

12"loadiDgtrayNo.9. 

.504 

.25 

57,880 

2 

31 

33.6 

Do. 

12"  loading  tray  No.  10. 

.504 

.25 

50,020 

2 

30.5 

27.6 

Do. 

12"loadingtrayNo.ll. 

.504 

.25 

00,700 

2 

35.5 

30.4 

Do. 

12"  B.L.  mortar  tray.. 

1 

.504 

.25 

50,880 

2 

22 

27.0 

Light-yellow  metal  con- 
taining minate  dark  ! 
spots,  and  darker  yel- 

L. 

low  on  one  side. 

Bronze  Oast  Bar,  BspRESENTma  Material  for  Statue  of 
Gen.  W.  S.  Hancock,  Washington  D.  0. 

No.  8346. 


5 


Jff.'to  — 

Sectional  area,  l'^00x'^99=.99  sqaare  inch. 

Tensile  strength,  31,100  poands=31,410  pounds  per  sqaare  inch. 

Elongation  in  4  inches,  .77=19.2  per  cent. 

Elongation  of  inch  sections:  'M6,  ".16,  ".17,  ".29». 

Appearance  of  fracture,  dark-yellow  color. 

Vesicular  surface.  A  cavity  ".10  wide  extends  from  corner  to  center 
of  fractured  sarface.  Opened  cracks  in  surface  of  the  bar  during  the 
progress  of  the  test. 


COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 


COPPER  CYLINDERS  FOR  PRESSURE   GAUGES. 
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COPPER  CTLnrDBSS  FOB  PRBSSUKE  GAUGES. 

Mean  compression  of  ten  copper  cylinders  from  lot  of  metal  pur- 
chased at  Frankford  Arsenal  in  April,  1895. 

Table  for  nse  with  crusher  gauge  -^  square  inch  area. 

Mean  dimensions  of  coppers:  length,  ''.4994;  diameter,  ''.2511. 

[Table  prefwred  October  1, 1885.] 


Load  per 
■qnare 
iaobon 
oruaber 
gaufe 

incb    I 
area.    ' 


Total  compreMion. 


8,000 
8,000 
8,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
18,000 
17.000 
18,000 
19,000 
90,000 
21,000 
22,000 
28,000 
24,000 
25,000 
28,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35,000 
80,000 
87,000 
88,000 
89,000 
40,000 

a,  000 

42,000 
48,000 
44,000 
45,000 

48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
66.000 
68,000 
57,000 
68.000 
69,000 
80,000 
81.000 
82,000 
88,000 
84,000 
85,000 


IndL 
0. 


.0141 
I  .0182 
!  .0211 

.0249 
,  .0288 
i  .0318 
,  .0384 
:  .0402 
;  .0446 
I  .0490 
I  .0588 

.0583 


i  .0738 
.0785 
.0827 
.0884 
.0981 
.0980 
;  .1048 
.1089 
.1130 
.1194 
.1239 
.1296 
.1348 
.1894 
.1461 
I  .1600 
I  .1663 
.1805 
I  .1864 
:  .1898 
I  .1748 
.1805 
.1880 
.1915 
.1987 
.1993 
.9045 
.9092 
.2184 
.2170 
.2220 
.2252 
.2290 


.2400 
.2435 
.2482 
.2490 


.2818 


Ineh.   I  Inch. 
0. 
,  .0019 


.0046 
.0141 
.0177 
.0218 


.0821 
.0870 
.0410 
.0464 
.0604 
.0546 
.0802 
.0048 
.0889 
.0789 
.0791 
.0644 
.0887 
.0050 
.1000 
.1050 
.1108 
.1159 
.1210 
.1280 
.1814 
.1870 
.1421 
.1474 
.1532 
.1689 
.1820 
.1881 
.1738 
.1788 
.1882 
.1880 
.1925 
.1970 
.2040 
.2074 
.2120 
,2180 
.2200 
.2281 
.2278 
,2818 
,2346 
,2885 
.2413 
.2448 
.2481 
.2511 
,2548 
2574 
,2818 
,9832 


.0122 
.0180 
.0199 
.0240 
.0878 
.0319 


.0467  I 
.0486  i 
.0641  I 
.0583 
.0880  I 
.0887  ' 
.0780  I 
.0773  I 


Inch,  i  Inch. 


.0040 
.0182 
.0170 
.0208 
.0268 
.0288 
.0829 
.0378 
.0420 
.0485 
.0511 
.0684 
.0802 
.0656 
.0700 
.0786 
.0801 
0850 


.0879  ;  .0902 

.0955 

!  .1005 
i  .1084 
.1118 
.1175 
!  .1220 
.1278 
.1824 
.1889 
.1488 
.1487 
.1540 
.1580 
.1844 
.1898 
.1751 
.1799 
.1862 
.1889 
.1988 
.1987 
.9042 
.2066 
.2118 
.2168 
.2206 
.2249 
.2284 
.2322 


.0063 
.1044 
.1074 
.1119 
.1178 
.1280 
.1279 
.1830 
.1890 
.1428 
.1474 
.1684 
.1688 
.1828 
.1678 
.1722 
.1789 
.1825 
.1880 
.1911 
.1903 
.2000 
.2054 
.2089 
.2130 
.2180 
.2191 
.2238 
.2276 
.2814 
.2849 
.2886 
.2418 
.2447 
.2479 
.2509 
.2640 
.2689 


.2402 
.2482 
.2481 
.2498 
.2622 
.2568 
.2682 
.2816 
.2846 


.0188 
.0185 
.0218 
.0958 


.0488 
.0488 
.0516 
.0687 
.0811 
.0669 
.0706 
.0766 
.0808 
.0887 
.0918 
.0972 
.1021 
.1074 
.1120 
.1171 
.1282 
.1284 
.1848 
.1894 
.1456 
.1614 
.1558 
.1809 
.1873 
.1717 
.1789 
.1824 
.1867 
.1926 
.1970 
.2015 
.2080 
.2108 
.2158 
.2196 
.2238 
.2274 
.2819 
.2352 
.2386 
.2426 
.2481 
.2494 
.2625 
.2653 
.2588 
.2818 
.2860 
.2871 


). 

.0021 

.0118 

.0158 

.0189 

.0281 

.0288 

.0310 

.0351 

.0892 

.0437 

.0498 

.0526 

.0679 


.0721 
.0786 


Inch. 
0. 

.0048 
.0165 
.0191 
.0225 
.0287 
.0310 
.0860 


.0678 
.0826 
.08K 
.0720 
.0778 
.0690 
.0681 


Inch.    Inch. 
0.     0. 

0044 


.0188 
.0175 
.0203 
.0289 
.0280 
.0828 
.0884 
.0410 
.0458 
.0601 


.0128 
.0180 
.0197 
.0238 
.0270 
.0818 


.0441 


.0888 

.0980 

.0919 

.0978 

.0970 

.1034 

.1018 

.1096 

1089 

.1160 

.1124 

.1190 

1178 

.1248 

1227 

.1297 

1280 

.1860 

1324 

.1404 

1382 

.1468 

1440 

.1504 

1487 

.1680 

1540 

.1815 

1574 

.  1870 

1885 

.1714 

1884 

.1770 

1788 

.1818 

1785 

.1885 

1881 

.1910 

1878 

.1969 

1929 

.2012 

1970 

.2060 

2019 

.2101 

2069 

.2154 

2102 

.2188 

2146 

.2280 

2189 

.2267 

.2810 

2284 

.2849 

2300 

.2380 

2337 

.2420 

2365 

.2452 

2401 

.2486 

2441 

.2621 

2488 

.2660 

2497 

.2681 

2531 

.2808 

2566 

.2840 

2589 

.2888 

.0645 

.0639 

.0578 

.0583 

.0845 

.0828 

.0889 

.0874 

.0781 

.0728 

.0779 

.0770 

.0886 

.0620 

.0684 

.0872 

.0988 

.0922 

.0984 

.0970 

.1039 

.1018 

1086 

.1081 

1148 

.1128 

1195 

.1181 

1253 

.1226 

1800 

.1279 

1364 

.1881 

1406 

.1885 

1470 

.1440 

1510 

.1488 

1585 

.1588 

1812 

.1586 

1870 

.1884 

1722 

.1885 

1781 

.1740 

1816 

.1780 

1880 

.1884 

1913 

.1878 

1985 

.1923 

2015 

.1970 

2055 

.2018 

2100 

.9056 

2140 

.2096 

2183 

.2140 

2228 

.2181 

2258 

.2224 

2294 

.2258 

2334 

.2291 

2389 

.2331 

2408 

.2366 

2438 

.2400 

2474 

.2486 

2504 

.2485 

2534 

.2497 

2564 

.2528 

2608 

.2562 

2828 

.2581 

- 

Mean 

oor- 

reoted 

10. 

Mean. 

seto. 

Iftch. 

Inch. 

Inch. 

). 

0. 

0. 

.0056 

.0088 

.0036 

.0180 

.0187 

.0132 

.0181 

.0174 

.0168 

.0220 

.0208 

.0202 

.0268 

.0247 

.0240 

.0898 

.0285 

.0277 

.0847 

.0328 

.0619 

.0685 

.0371 

.0361 

.0480 

.0414 

.0403 

.0475 

.0468 

.0447 

.0621 

.0604 

.0493 

.0677 

.0661 

.0540 

.0681 

.0697 

.0586 

.0880 

.0648 

.0637 

.0720 

.0801 

.0680 

.0786 

.0744 

.0733 

.0817 

.0791 

.0779 

.0885 

.0644 

.0882 

.0981 

.0895 

.0883 

.0082 

.0944 

.0932 

.1027 

.0998 

.0986 

.1088 

.1058 

.1041 

.1134 

.1103 

.1090 

.1180 

.1152 

.1189 

.1240 

.1207 

.1194 

.1290 

.1258 

.1245 

.1387 

.1810 

.1297 

.1889 

.1383 

.1349 

.1447 

.1416 

.1402 

.1508 

.1471 

.1457 

.1558 

.1520 

.1506 

.1815 

.1574 

.1560 

.1680 

.1623 

.1609 

.1718 

.1678 

.1669 

.1765 

.1725 

.1711 

.1816 

.1776 

.1761 

.1870 

.1824 

.1810 

.1911 

.1872 

.1858 

.1980 

.1919 

.1906 

.2009 

.1969 

.1955 

.9066 

.2016 

.2002 

.2002 

.2060 

.2048 

.2185 

.2104 

.2090 

.2188 

.2145 

.2131 

.2188 

.2172 

.2280 

.2228 

.2212 

.2298 

.2283 

.2249 

.2885 

.2802 

.2288 

.2389 

.2337 

.2828 

.2407 

.2375 

.2362 

.2446 

.2409 

.2396 

.2480 

.2443 

.2430 

.2511 

.2476 

.2463 

.2641 

.2506 

.2498 

.2575 

.2537 

.2624 

.2606 

.2587 

.9554 

.2635 

.2598 

.9686 

.2880 

.2625 

.«« 
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Copper  oylinderi  for  pre$8ure  gauget—Conimued. 


Load  per 

Total  compreeaion. 

sqoAre 
iiiohon 

Mean 

omsher 

cor- 

g*age 

rected 

Inch 
area. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

seta. 

1 

■   i 

Poundt. 

Inch, 

iMh. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch.' 

66,000 

.2636 

.3667 

.2506 

.2670 

.2702 

.3617 

.3606 

.2648 

.2612 

.2688 

.3663 

.2639 

67,000 

.2665 

.2683 

.2629 

.3700 

.3737 

.3640 

.2718 

.2670 

.2686 

.2716 

.3678 

.2665 

68,000 

.2600 

.2710 

.2646 

.2730 

.2748 

.3666 

.2746 

.2702 

.2660 

.2736 

.2703 

.2691 

Oi.OOO 

.2715 

.2734 

.2674 

.2748 

.2774 

.2608 

.2770 

.2726 

.3090 

.2765 

.2720 

.2717 

70,000 

.2740 

.2758 

.2706 

.2770 

.2800 

.2715 

.2799 

.2750 

.3714 

.2788 

.2754 

.2742 

71,000 

.2767 

.2785 

.2728 

.2797 

.2821 

.2740 

.2815 

.2775 

.3789 

.2815 

.2778 

.2766 

72,000 

.2787 

.2808 

.2748 

.2820 

.2845 

.2766 

.2841 

.2798 

.3762 

.3840 

.2801 

.2789 

78,000 

.2811 

.2772 

.2844 

.2870 

.2790 

.2864 

.2820 

.2781 

.3800 

.2824 

.2812 

74,000 

.2835 

.2856 

.2793 

.2867 

.2891 

.2812 

.2890 

.2840 

.3806 

.2879 

.2847 

.2835 

75.000 

.2857 

.2878 

.2819 

.2889 

.2914 

.2834 

.2910 

.2868 

.2886 

.2906 

.3871 

.2859 

76,000 

.3879 

.2900 

.2840 

.2911 

.2934 

.2857 

.2931 

.2890 

.2851 

.2927 

.2802 

.2880 

77,000 

.2897 

.2920 

.2857 

.2936 

.2955 

.2876 

.2951 

.2909 

.3874 

.2046 

.2912 

.2900 

78.000 

.2920 

.2938 

.3682 

.2964 

.2975 

.2900 

.2970 

.2030 

.2896 

.2066 

.2033 

.2921 

70,000 

.2941 

.2962 

.2904 

.2971 

.2994 

.2909 

.2993 

.2965 

.2918 

.2086 

.2953 

.2941 

80,000 

.2962 

.2979 

.2927 

.2996 

.3015 

.2936 

.8010 

.2970 

.2940 

.3006 

.2974 

.2963 

81,000 

.2975 

.2908 

.2940 

.3010 

.8030 

.2957 

.3029 

.2090 

.2966 

.3025 

.2901 

.2079 

82,000 

.2995 

.3019 

.2963 

.3032 

.3052 

.2978 

.3049 

.3007 

.2077 

.3046 

.3012 

.3000 

83,000 

.3016 

.3037 

.2980 

.3048 

.3071 

.2998 

.3066 

.3025 

.2994 

.3065 

.3030 

.3018 

84,000 

.3038 

.3055 

.3000 

.3066 

.3090 

.3011 

.3085 

.3046 

.3014 

.3081 

.3048 

.8038 

85,000 

.3050 

.3074 

.8015 

.3084 

.3108 

.3029 

.8106 

.8061 

.3034 

.3100 

.3066 

.8056 

80.000 

.3070 

.3090 

.3083 

.3100 

.3125 

.3048 

.3121 

.3080 

.3049 

.3116 

.3089 

.3073 

87,000 

.3085 

.8106 

.8050 

.3116 

.3141 

.3065 

.3186 

.3100 

.3063 

.3133 

.3000 

.8089 

88,000 

.3100 

.8125 

.8060 

.3135 

.3160 

.8080 

.3154 

.3114 

.3081 

.3148 

.8117 

.8107 

80,000 

.3118 

.8141 

.3087 

.3152 

.3174 

.3006 

.3169 

.3129 

.3100 

.3175 

.3134 

.3124 

90,000 

.3134 

.3160 

.3104 

.3169 

.3192 

.3115 

.3185 

.3150 

.3U0 

.3184 

.8151 

.3141 

91,000 

.8146 

.3171 

.3140 

.3188 

.8208 

.3130 

.3201 

.3163 

.3184 

.8196 

.3168 

.315K 

92,000 

.3164 

.3190 

.3155 

.3204 

.8228 

.3148 

.3219 

.8176 

.3158 

.3210 

.3184 

.3175 

93,000 

.3180 

.3204 

.8160 

.3215 

.3237 

.3165 

.3230 

.3194 

.3163 

.3225 

.3197 

.3188 

94.000 

.3191 

.3220 

.3170 

.3281 

.3251 

.3176 

.3242 

.3207 

.3176 

.3240 

.3210 

.3201 

95.U00 

.3209 

.3235 

.3181 

.3244 

.3265 

.3190 

.3256 

.3225 

.3181 

.8257 

.3224 

.3215 

96,000 

.3225 

.3246 

.3194 

.3259 

.3283 

.3208 

.3271 

.3286 

.3207 

.3266 

.3239 

.33ao 

97.000 

.3235 

.3262 

.  3210 

.3272 

.3297 

.3220 

.3286 

.3250 

.3221 

.3282 

.8253 

.3244 

98,000 

.3248 

.3274 

.3225 

.3288 

.3306 

.3235 

.8299 

.3264 

.3284 

.8208 

.3267 

.3258 

99.000 

.3262 

.3290 

.3240 

.3300 

.3321 

.3246 

.3810 

,XtlB 

.3249 

.3307 

.3280 

.3271 

100,000 

.3275 

.3300 

.3251 

.3316 

.3333 

.3260 

.3325 

.32»l 

.3264 

.3825 

.3294 

.3285 
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Mean  compression  of  ten  copper  cylinders  from  lo^  of  metal  parchased 
at  Frankford  Arsenal  in  April,  1895. 

Table  for  nse  with  cmsher  gauge  ^  square  inch  area. 

Mean  dimensions  of  coppers:  Liength,  '^4995;  diameter,  '^2054. 

[Table  prepared  July  31, 1895.] 


Load  per 

Total 

compression. 

square 
inch  on 

Mean 

cmsher 

cor- 

gauged 

rected 

•?bX 

1. 

2. 

3. 

4. 

5. 

0. 

7. 

8. 

9. 

10. 

Mean. 

seto. 

area. 

rcvntti. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh, 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

fl.UOO 

.0002 

.0003 

.0003 

.0002 

.0004 

.0008 

.0004 

.0002 

.0004 

.0003 

.0003 

.0008 

0,000 

.0000 

.0000 

.0007 

.0003 

.0000 

.0000 

.0009 

.0004 

.0008 

.0000 

.0006 

.0006 

10,<*00 

.0007 

.0009 

.0009 

.0005 

.0008 

.0007 

.0013 

.0007 

.0011 

.0009 

.0006 

.0007 

11,000 

.0008 

.0013 

.0012 

.0007 

.0009 

.0009 

.0018 

.0008 

.0010 

.0010 

.0011 

.0010 

lajioo 

.0010 

.0021 

.0015 

.0020 

.0012 

.0014 

.0025 

.0010 

.0023 

.0014 

.0010 

.0016 

13,000 

.0015 

.0039 

.0023 

.0035 

.0020 

.0028 

.0040 

.0022 

.0034 

.0030 

.0029 

.0028 

14,UOO 

.0031 

.0064 

.0080 

.0069 

.0035 

.0044 

.0066 

.0038 

.0049 

.0044 

.0044 

.0042 

15.000 

.0045 

.0072 

.0051 

.0070 

.0052 

.0004 

.0071 

.0060 

.0004 

.0063 

.0001 

.0059 

l«,flO0 

.0000 

.0090 

.0074 

.0080 

.0008 

.0081 

.0090 

.0074 

.0080 

.0080 

.0079 

.0076 

17,000 

.0078 

.0104 

.0001 

.0107 

.0085 

.0097 

.0109 

.0093 

.0102 

.0097 

.0090 

.0092 

laooo 

.0095 

.0128 

.0110 

.0122 

.0104 

.0119 

.0130 

.0114 

.0120 

.0U6 

.0116 

.0112 

l»,  (KM) 

.0112 

.0143 

.0128 

.0146 

.0124 

.0135 

.0148 

.0125 

.0139 

.0182 

.0138 

.0129 

1|*,04M) 

.0133 

.0104 

.0148 

.0100 

.0140 

.0152 

.0106 

.0150 

.0103 

.0165 

.0154 

.0149 

ai,  ijcjo 

.0153 

.0182 

.0100 

.0183 

.0100 

.0178 

.0184 

.0108 

.0170 

.0170 

.0172 

.0167 

22,0U0 

.0171 

.0200 

.0183 

.0202 

.0179 

.0193 

.0204 

.0182 

.0200 

.0190 

.0190 

.0186 

i!3,  OLIO 

.0180 

.0220 

.0202 

.0229 

.0200 

.0212 

.0226 

.0200 

.0216 

.0210 

.0211 

.0206 

21,0(K) 

.0209 

.024* 

.0226 

.0249 

.0210 

.0238 

.0244 

.0228 

.0287 

.0236 

.0232 

.0226 

25,000 

.0230 

.0200 

.0239 

.0204 

.0243 

.0260 

.0206 

.0240 

.0258 

.0248 

.0251 

.0244 

ao.000 

.0250 

.0281 

.0203 

.0283 

.0260 

.0274 

.0280 

.0205 

.0273 

.0275 

.0271 

.0264 

27.0tK) 

.0209 

.0300 

.0284 

.0314 

.0281 

.0800 

.0307 

.0284 

.0800 

.0297 

.0204 

.0286 

2S.01K) 

.0288 

.0326 

.0308 

.0328 

.0298 

.0318 

.0688 

.0300 

.0321 

.0310 

.0313 

.0806 

21*,0O0 

.0318 

.0347 

.0329 

.0349 

.0320 

.0342 

.0864 

.0335 

.0346 

.0330 

.0327 

:io,ooo 

.0324 

.0370 

.0866 

.0377 

.0345 

.0300 

.0380 

.0349 

.0366 

.0807 

.0359 

.0350 

yi.ooo 

.0865 

.0390 

.0370 

.0394 

.0374 

.0380 

.0394 

.0370 

.0880 

.0381 

.0379 

.0369 

32,000 

.0384 

.0424 

.0889 

.0410 

.0389 

.0402 

.0410 

.0394 

.0408 

.0402 

.0402 

.0392 

Kl,  OOO 

.0402 

.0439 

.0420 

.0440 

.0416 

.0436 

.0439 

.0419 

.0421 

.0424 

.0425 

.0416 

U,QO0 

.0423 

.0404 

.0444 

.0406 

.0429 

.0447 

.0401 

.04U 

.0400 

.0440 

.0448 

.0437 

85,000 

.0460 

.0480 

.0401 

.0484 

.0453 

.0479 

.0489 

.0409 

.0472 

.0400 

.0470 

.0469 

30,000 

.0472 

.0610 

.0485 

.0600 

.0470 

.0494 

.0610 

.0485 

.0496 

.0499 

.0498 

.0482 

37,000 

.0487 

.0528 

.0607 

.0691 

.0497 

.0619 

.0632 

.0602 

.0616 

.0617 

.0514 

.0508 

38,000 

.0613 

.0661 

.0625 

.0660 

.0626 

.0640 

.0565 

.0682 

.0647 

.0641 

.0638 

.0627 

30.000 

.0537 

.0674 

.0660 

.0609 

.0639 

.0602 

.0579 

.0666 

.0574 

.0606 

.0561 

.0650 

40.000 

.0650 

.0690 

.0600 

.0597 

.0504 

.0688 

.0599 

.0678 

.0588 

.0586 

.0681 

.0570 

41.000 

.0680 

.0020 

.0698 

.0019 

.0689 

.0013 

.0024 

.0599 

.0610 

.0011 

.0007 

.0506 

42,000 

.0005 

.0040 

.0021 

.0064 

.0015 

.0080 

.0661 

.0030 

.0041 

.0037 

.0633 

.0622 

43.000 

.0028 

.0070 

.0060 

.0070 

.0038 

.0865 

.0071 

.0052 

.0067 

.0666 

.0655 

.0644 

44.000 

.0040 

.0007 

.0007 

.0090 

.0869 

.0070 

.0093 

.0007 

.0682 

.0674 

.0676 

.0004 

45,000 

.0078 

.0714 

.0089 

.0726 

.0081 

.0702 

.0719 

.0088 

.0710 

.0710 

.0702 

.0601 

40,000 

.0098 

.0740 

.0720 

.0739 

.0730 

.0732 

.0748 

.0720 

.0729 

.0729 

.0728 

.0717 

47,000 

.0726 

.0702 

.0736 

.0770 

.0740 

.0754 

.0700 

.0749 

.0760 

.0763 

.0761 

.0739 

48.000 

.0751 

.0791 

.0759 

.0790 

.0763 

.0775 

.0791 

.0703 

.0778 

.0781 

.mz 

.0761 

49,000 

.0786 

.0810 

.0795 

.0617 

.0781 

.0708 

.0818 

.0783 

.0800 

.0804 

.0799 

.0787 

50.000 

.0799 

.0888 

.0810 

.0635 

.0600 

.0818 

.0839 

.0815 

.0831 

.0626 

.0822 

.0810 

51,000 

.0823 

.0850 

.0830 

.0802 

.0828 

.0848 

.0808 

.0841 

.0666 

.0854 

.0847 

.0886 

52,000 

.0837 

.0880 

.0804 

.0886 

.0860 

.0609 

.0886 

.0867 

.0880 

.0875 

.0869 

.0867 

53,000 

.0801 

.0920 

.0690 

.0918 

.0871 

.0890 

.0910 

.0880 

.0900 

.0893 

.0693 

.0681 

64.000 

.0800 

.0941 

.0910 

.0980 

.0902 

.0918 

.0988 

.0918 

.0930 

.0910 

.0921 

.0900 

55.000 

.0920 

.0971 

.0938 

.0901 

.0920 

.0945 

.0966 

.0932 

.0940 

.0936 

.0942 

.0980 

50^000 

.0040 

.0988 

.0909 

.0982 

.0050 

.0908 

.0993 

.0951 

.0070 

.0968 

.0968 

.0966 

57.000 

.0903 

.1016 

.0983 

.1019 

.0973 

.0096 

.1000 

.0990 

.0999 

.0992 

.0993 

.0081 

58,000 

.0981 

.1084 

.1004 

.1037 

.0996 

.1019 

.1083 

.1005 

.1028 

.1024 

.1016 

.1004 

59,000 

.1018 

.1070 

.1030 

.1083 

.1015 

.1041 

.1008 

.1090 

.1066 

.1050 

.1045 

.1033 

00,000 

.1040 

.1090 

.1009 

.1090 

.1041 

.1071 

.1088 

.1000 

.1074 

.1073 

.1070 

,1067 

01,000 

.1059 

.1108 

.1080 

.1107 

.1070 

.1088 

.1108 

.1083 

.1100 

.1004 

.1090 

.1077 

02,000 

.1085 

.1130 

.1106 

.1130 

.1096 

.1120 

.1130 

.1107 

.1126 

.1125 

.1116 

.1103 

03,000 

.1109 

.1100 

.1130 

.1108 

.1121 

.1145 

.1159 

.1141 

.1145 

.1142 

.1142 

.1129 

04,000 

.1130 

.1189 

.1159 

.1195 

.1147 

.1104 

.1180 

.U09 

.1170 

.1172 

.1167 

.1164 

05,000 

.1159 

.1211 

.1181 

.1213 

.1103 

.1191 

.1210 

.1188 

.1194 

.1198 

.1191 

.1178 

00,000 

.1181 

.1240 

.1200 

.1238 

.1180 

.1215 

.1230 

.1210 

.1224 

.1220 

.1215 

.1202 

07.000 

.1203 

.1272 

.1230 

.1200 

.1220 

.1242 

.1263 

.1286 

.1250 

.1240 

.1240 

.1227 

08,000 

.1226 

.1289 

.1257 

.1281 

.1240 

.1206 

.1280 

.1200 

.1200 

.1266 

.1268 

.1260 

09.000 

.1201 

.1311 

.1291 

.1311 

.1201 

.1292 

.1306 

.1290 

.1296 

.1286 

.1290 

.1276 

70,000 

.1288 

.1340 

.1808 

.1330 

.1284 

.1320 

.1328 

.1311 

.1321 

.1315 

.1315 

.1301 

71,000 

.1302 

.1368 

.1380 

.1304 

.1300 

.1334 

.1356 

.1830 

.1843 

.1341 

.1837 

.1323 
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Capper  ejfUnders  for  pretture  ^an^M— Continued. 


Load  per 

Total 

compreaalon. 

square 
inch  on 

Mean 

cnisher 

oor- 

gwig«^ 

reeted 

aquare 
Inch 

1. 

•J. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

aeta. 

area. 
P<mnds, 

Inch. 

Ineh. 

Ineh. 

Inoh. 

Inch. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

72,000 

.1329 

.1385 

.1865 

.1884 

.1886 

.1365 

.1379 

.1855 

.1865 

.1874 

.1868 

.1349 

73,000 

.1345 

.1415 

.1381 

.1405 

.1356 

.1888 

.1400 

.1395 

.1885 

.1394 

.1887 

.1373 

74,000 

.1865 

.1440 

.1408 

.1438 

.1885 

.1406 

.1427 

.1415 

.1411 

.1410 

.1409 

.1390 

75,000 

.1805 

.1460 

.1428 

.1457 

.1410 

.1441 

.1454 

.1429 

.1450 

.1445 

.1487 

.1428 

76,000 

.1420 

.1481 

.1456 

.1480 

.1480 

.1454 

.1475 

.1452 

.1468 

.1466 

.1458 

.1444 

77,000 

.1440 

.1508 

.1478 

.1503 

.1448 

.1480 

.1495 

.1491 

.1486 

.1490 

.1482 

.1468 

78,000 

.1465 

.1532 

.1500 

.1530 

.1483 

.1514 

.1525 

.1510 

.1510 

.1517 

.1509 

.1495 

70,000 

.1405 

.1560 

.1529 

.1546 

.1499 

.1582 

.1546 

.1582 

.1587 

.1640 

.1532 

.1518 

80,000 

.1511 

.1581 

.1545 

.1570 

.1515 

.1552 

.1568 

.1548 

.1565 

.1557 

.1551 

.1537 

61,000 

.1588 

.1606 

.1565 

.1605 

.1541 

.1569 

.1597 

.1570 

.1584 

.1575 

.1575 

.1561 

88,000 

.1554 

.1628 

.1586 

.1629 

.1564 

.1596 

.1626 

.1500 

.1609 

.1605 

.1568 

.1584 

88,000 

.1573 

.1649 

.  1612 

.1643 

.1587 

.1620 

.1638 

.1608 

.1625 

.1689 

.1619 

.1605 

84,000 

.1602 

.1671 

.1635 

.1665 

.1606 

.1647 

.1660 

.1681 

.1661 

.1654 

.1642 

.1628 

85,000 

.1620 

.1700 

.1053 

.1693 

.1688 

.1664 

.1685 

.1660 

.1669 

.1668 

.1664 

.1650 

80,000 

.1643 

.1775 

.1685 

.1707 

.1650 

.1695 

.1702 

.1679 

.1696 

.1685 

.1692 

.1678 

87,000 

.1665 

.1748 

.1706 

.1730 

.1669 

.1713 

.1780 

.1705 

.1716 

.1720 

.1710 

.1606 

88,000 

.1687 

.1768 

.1730 

.1758 

.1690 

.1784 

.1749 

.1727 

.1738 

.1788 

.1781 

.1717 

89.000 

.1711 

.1784 

.1748 

.1779 

.1716 

.1756 

.1766 

.1744 

.1765 

.1752 

.1752 

.1788 

90,000 

.1728 

.1806 

.1772 

.1*05 

.1735 

.1775 

.1795 

.1760 

.1795 

.1789 

.1777 

.1763 

91,000 

.1750 

.1828 

.1798 

.1819 

.1755 

.1805 

.1815 

.1784 

.1810 

.1806 

.1796 

.1782 

92,000 

.1764 

.1855 

.1813 

.1840 

.1771 

.1820 

.1832 

.1804 

.1824 

.1819 

.1814 

.1800 

98,000 

.1785 

.1875 

.1835 

.1861 

.1791 

.1848 

.1868 

.1880 

.1846 

.1838 

.1838 

.1824 

94,000 

.1810 

.1891 

.I860 

.1883 

.1814 

.1862 

.1885 

.1850 

.1862 

.1864 

.1858 

.1844 

05,000 

.1889 

.1910 

.1880 

.1898 

.1840 

.1880 

.1903 

.1869 

.1884 

.1875 

.1878 

.1864 

90,000 

.1852 

.1029 

.1894 

.1919 

.1857 

.1904 

.1920 

.1891 

.1904 

.1888 

.1897 

.1883 

97.000 

.1863 

.1947 

.1920 

.1938 

.1878 

.1921 

.1989 

.1911 

.1982 

.1920 

.1916 

.1902 

98,000 

.1880 

.1968 

.1986 

.1965 

.1891 

.1942 

.1953 

.1932 

.1949 

.1985 

.1985 

.1921 

99.000 

.1898 

.1985 

.1958 

.1976 

.1908 

.1965 

.1960 

.1953 

.1967 

.1959 

.1953 

.1989 

100.000 

.1020 

.2008 

.1974 

.1993 

.1981 

.1980 

.1990 

.1072 

.1988 

.1988 

.1974 

.1060 

RIVETED  JOINTS. 
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EiVETED  jonrrs. 

These  joints  were  prepared  and  eontribated  for  testing  by  Edward 
Kendall  &  Sons,  Oambridgeport,  Mass. 

The  tests  were  made  under  ordinary  atmospheric  conditions  of  tem- 
I)eratare  excepting  joint  No*  8508,  which  was  tested  hot,  at  the  tempera- 
ture of  about  410O  F. 

The  heating  of  this  joint  was  done  by  means  of  gas-burners  arranged 
below  the  specimen,  which  latter  was  protected  by  a  sheet-iron  muffle 
on  the  underside.  The  upper  surface  of  the  joint  was  covered  with 
dry  ashes  to  prevent  rapid  loss  of  heat  by  radiation. 

The  temperature  was  measured  by  means  of  a  mercurial  thermometer 
immersed  in  the  oil  pocket  drilled  in  one  of  the  rivets  of  an  inside  row. 
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BivETED  jonrre. 


Steel  Plate  BBPSESEirriNO'  Mbtal  Used  in  Riveted  Joints 
Nos.  9374,  9375,  9376,  9377,  9436,  AND  9437. 


No. 

9438. 

V 

J 

T 

7sse 

t 
1 

'.SSI 

rsas 

•? 

r 

as" 

"\ 

i 

Brand  on  plate^  <<Ooatsville,  Pa.,  Fire  box  55,000." 
Sectional  area,  8.75  sqnare  inches. 
Ganged  length,  30". 


1 

ApplledloadB. 

In  ganged  length. 

Renuurks. 

Total. 

Per  Mnare 

Elongation. 

Set 

Pound*. 
8,750 
43,780 
87,500 
131,250 
175,000 
218,750 
227.500 
236,250 
245,000 
253,750 
202,500 
271,250 
280,000 
288,750 
297,500 
806.250 
315,000 
823,750 
832,600 
341.260 
350.000 
858,750 
367,500 
876,250 
885.000 
893,750 
402,500 
411,250 
420.000 
428,750 
437,500 
446,250 
455,000 
463,750 
472,500 
481  250 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
84,000 
36.000 
86,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,400 
49,000 
60,000 
61.000 
52,000 
53,000 
54,000 
»(  nnn 

InOu*. 

0. 

.0050 
.0114 
.0169 
.0228 
.0278 
.0280 
.0301 
.0313 
.0327 
.0339 
.0354 
.0378 
.0406 
.0474 
.11 
.53 
.57 
.61 
.66 
.71 
.77 
.83 
.89 
.96 

1.04 

1.11 

1.20 

1.30 

1.40 

1.51 

1.64 

1.79 

1.95 

2.14 

2.36 

2.60 

3.92 

8.99 

0. 
.0010 
.0010 
.0010 
.0010 
.0016 

Initial  load. 

Elastic  limit. 

Scale  stAite  off  plate. 

Tensile  strength. 

.0030 



49oiooo  1      eoiooo 

498,750    ;        57,000 
507,500    ]        68,000 
522  200    '       50- mn 

Elongation  in  30  inches,  4".63  =  15.4  per  cent. 
Elongation  of  5  inch  sections:  ".68,  ",78,  ".81,  ".78,  ",79,  ".79. 
Minimum  width  of  plate  after  the  test,  15".05. 
Plate  tore  apart,  the  fracture  beginning  at  the  neck  and  gradually 
extending  across  its  width.    Appearance  silky,  slightly  lamellar. 
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Steel  Plate  Eepbbsbntiko  Metal  Used  m   Biyeted  Joints 

NOS.  8506  TO  8510,  INCLUSIVE. 


No.  8505. 

< — 

48r 

— ^ 

i 

74^      r       74SS 

% 

r4S8     i      7S00 

Sectional  area,  7.43  square  inches. 
Ganged  length,  15''. 


Api»Uedl<mds. 

In  ganged  length. 

Bemarka. 

Total. 

Peraqiuure 
inch. 

Sloiigation. 

Set. 

Inch. 
0. 

Pmmd9. 
7,480 
37.150 
74.800 
Ul,450 
148.600 
185.760 
193,180 
200,610 
206,040 
215, 470 
222,900 
280,330 
237,760 
245,190 
252.620 
260.060 
867,480 
274,910 
282,840 
289.770 
297,200 
804.630 
312,060 
319.490 
326,980 
384,350 
341,780 
849.210 
366,640 
364,070 
371,500 
378,930 
386,860 
398,790 
401,220 
408.660 
416.080 
42?,  510 
430,940 
488,370 
445,800 
449,900 

Poufid*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47,000 
48.000 
49,000 
60.000 
61,000 
62,000 
63.000. 
84.000 
66,000 
56.000 
67,000 
68,000 
69,000 
60,000 

Inehu. 
0. 

.0021 
.0044 
.0066 
.0091 
.0116 
.0119 
.0127 
.0132 
.0136 
.0142 
.0146 
.0150 
.0156 
.0160 
.0186 
.13 
.26 
.28 
.30 
.82 
.35 
.36 
.38 
.41 
.45 
.49 
.53 
.67 
.61 
.66 
.71 
.77 
.82 
.91 
1.01 
1.11 
1.26 
1.41 
1.62 

1   ftO 

Initial  load. 
Elasticlimit. 

Tensile  strengtli. 

.0003 

.0000 

.0016 

60  550            9  2S 

Elongation  in  15  inches,  2".43=16.2  per  cent. 

Elongation  of  inch  sections:  ".19,  ".18,  ".16,  ".16,  ".18,  ".17,  ".17, 
".17,  ".19,  ".18,  ".16.  ".16,  ".15,  ".11,  ".10. 
Minimum  width  aiter  fracture,  13".96. 
Fractured  at  the  neck.    Appearance  silky,  lamellar. 
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BIYETED   JOINTS. 


Steel  Plate  BEPSESENTiNa  Metal  Used  in  Biyeted  Joints 

Nos.  8515  AND  8516. 


No.  8517. 

v^!9                   ..        ..    .  _ 

^     M      ^ 

^ 

f^ 

^ 

r\t-    10"    -«>^ 

k 

Sectional  area,  2^^015  x  ^^465as.937  square  inch. 
Elastic  limits  32,950  iK>andsss35,160  i)oand8  per  square  inch. 
Tensile  strengthy  56,120  pounds=59,890  pounds  per  square  inch. 
Elongation  in  10  inches,  3''.06=30.6  i)er  cent. 

Elongation  of  inch  sections:  ''.23,  ''.27,  ".72«,  ".39,  ".27,  ".25,  ".24, 
".24,  ".24,  ".21. 
Area  at  fracture,  1".47  x  ".30=:.441  square  inch. 
Contraction  of  area,  52.9  per  cent. 
Appearance  of  fracture,  silky. 


tTTo.^S?/^ 


e/  -^ 
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No.  9374, 


Gross  sectional  area  of  plate sqaare  inches..  7.17 

Net  sectional  area  of  plate do 5. 18 

Bearing  surface  of  rivets do 3.48 

Shearing  area  of  rivets do 4.83 

Ganged  length,  20''. 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  M  uare 
iooh. 

Elongation. 

Set 

Pounds. 

7,170 

14,340 

21. 510 

28,680 

36,850 

48,020 

50,190 

57,860 

64.630 

n,700 

7,170 

14,840 

21.610 

28,680 

36,850 

48,020 

60,190 

57,360 

64,530 

71,700 

78,870 

86,040 

93,210 

100.380 

107,560 

114,720 

121,890 

120,060 

136.230 

143,400 

150,670 

167,740 

164,910 

172,080 

179,260 

186,420 

103.690 

200,700 

201,700 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

28,000 

24,000 

26,000 

26,000 

2;, 000 

28,000 

28,130 

Inch, 
0. 
.0000 

.0021 
.0032 
.0048 
.0065 
.0083 
.0104 
.0128 
.0161 

Indi. 
0. 

Initial  load. 

Scale  aUrts  off  two  rivet  heads. 

Scale  starts  off  plate  in  Ticinitj  of  rirets. 
Tensile  strength. 

.0008 

.0066 
.0056 

.0068 

.0074 

.0086 

.0006 

.0108 

.0121 

.0136 

.0150 

.0165 

.0101 

.0223 

.0260 

.0301 

.0361 

.0460 

.0664 

.07 

.09 

.11 

.12 

.18 

.16 

.17 

.21 

.24 

.29 

.36 

.0176 

Sheared  the  rivets. 

Elongation  of  rivet  ^{^^t^ ^ :::[::— v.:]-  ":^ 

Maximum  strew  an  joint. 

Tension  on  gross  section  of  plate pounds  per  sqpare  inch . .  28. 130 

Tension  on  net  section  of  plate .* do. . . .  38. 940 

Compression  on  bearing  surface  of  rivets do....  57.960 

Shearing  on  rivets do....  41.700 

Efficiency  of  joint,  47.1  per  cent. 
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No.  9377. 

Gross  sectional  area  of  plftte sqaare  inches.. 

Net  sectional  area  of  plate do.... 

Bearing  snrfaoe  of  rivets do.... 

Shearing  area  of  rivets do.... 

Ganged  length,  20''. 


14.44 

12.44 

6.02 

13.  SO 


Applied  load*. 

In  gauged  length. 

Remarka. 

ToUL 

Peraqnar* 

Elongation. 

Set. 

Poundt. 
14,440 
28,880 
48,820 
67,760 
72,200 
86,640 
101,080 
115,580 
129,960 
144,400 
158,840 
173,280 
187.720 
202,160 
216,600 
231,040 
245,480 
259,920 
274,360 
288,800 
303,240 
317,680 
382,120 
346,660 
361,000 
375,440 
389,880 
404,320 
418, 760 
433,200 
447,640 
462,080 
476,520 
490,800 

Pound: 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

88,000 

33,990 

IneK. 

0. 

.0007 
.0016 
.0027 
.0041 
.0068 
.0078 
.0096 
.0116 
.0186 
.0160 
.0186 
.0206 
.0227 
.0250 
.0280 
.0806 
.0339 
.0866 
.0400 
.0455 
.0534 
.06 
.07 
.09 
.11 
.13 
.16 
.18 
.22 
.27 
.83 
.45 

Inch. 
0. 

Initial  load. 

Scale  starts  off  riret  heada.  oataide  row. 

Scale  starts  off.  plate. 
Tensile  strength. 

.0014 

.0066 

.0122 

.0211 

Sheared  outside  row  of  rivets  in  plate  A,  and  tore  oat  plate  in  front 
of  rivet  holes  at  inside  row. 
Outside  row  of  rivet  holes  elongated  ''.09. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ....'. pounds  per  square  inch ...  33, 900 

Tension  on  net  section  of  plate do 39,460 

Compression  on  bearing  surface  of  rivets do 81, 530 

Shearing  on  rivets do 35,560 

Efficiency  of  joints  57..0  per  cent. 


f7ra.9^77 


v^ 


V3S:, 


JH-^-i^- 


^yyhs^ov 
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0;0 
OjO 


:<«s»<7 


-  -  -^  (^^ 


W^^ 


■s^  s^  y ' 


BIVETED  JOINTS. 


253 


No.  8607. 

6roM Bectional  areaof  plate aqnareinohefl..    4.91 

Net  ■eotipnal  area  of  plate do —    3.99 

Bearing  surface  of  rivets do....    4.14 

Bbearing  area  of  riyets .., do 11.04 

Gauged  length,  20''. 


Applied  loads. 


Total. 


Pounds 
4,010 
0,820 
U,730 
19,640 
24,650 
29.460 
84,370 
89,280 
44.190 
49,100 
54,010 
58,920 
63,830 
68,740 
73,660 
78,560 
83,470 
88,880 
93,290 
98,200 
108,110 
108,020 
112,980 
117,840 
122,750 
127.660 
132,570 
187,480 
142.880 
147,800 
152,210 
157,120 
162,080 
166,940 
171,850 
176,760 
181, 670 
186,580 
191,490 
196,400 
201,310 
206,220 
211,180 
216,040 
220,950 
285,860 
290,770 
285,680 
240,590 
245,500 
248,200 


Per  AGuare 
inoh. 


In  gauged  length. 


Elongation. 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
84,000 
85,000 
86,000 
37.000 
89,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
50,560 


Inch. 

0. 

.0002 
.0005 
.0010 
.0016 
.0021 
.0028 
.0087 
.0048 
.0060 
.0072 
.0089 
.0100 
.0116 
.0127 
.0141 
.0155 
.0165 
.0179 
.0190 
.0205 


.0246 
.0260 
.0290 
.0811 


.0876 

.0430 

.0496 

.06 

.07 

.09 

.14 

.20 

.28 

.26 

.29 

.82 

.86 

.40 

.44 

.49 

.63 

.60 

.66 

.74 

.84 

.92    . 


Set. 


Inch. 
0. 


.0018 


.0063 


.0072 


.0101 


I         .0168 


Bemarki. 


Initial  kMd. 


Scale  starts  off  plata. 


Tensile  strength. 


Scale  dH  not  start  off  rivet  heads. 
Fractured  plate  across  first  row  of  rivet  holes. 


.     .        Miucimum  atreaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  50»  560 

Tension  on  net  section  of  plate do....  62,200 

Compression  on  bearing  surface  of  rivets do....  59/950 

Shearing  on  rivets do....  22,490 

Efficiency  of  joint,  83.5  per  cent. 
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No.  8606. 

GroM  sectional  area  of  plate sqaareinehes.. 

Net  seotional  area  of  plate do 

Bearing  sarface  of  rivets do.... 

Shearing  area  of  riyets do.... 

Gauged  length,  20''. 


6.73 

5.80 

4.20 

11.04 


4-PpliMi  loads. 


T-"--  r"«r 


Elongatioii. 


Poundt, 
e.730 
13,4410 
90,190 
96,920 
93,850 
40,380 
47,110 
53,840 
60,570 
67,300 
74,030 
80.760 
87.400 
04.220 
100,950 
107,680 
114,410 
121, 140 
127,870 
134,600 
141,330 
148,060 
154,790 
161,620 
168,250 
17^080 
181, 710 
188.440 
195. 170 
201,900 
208,630 
215,360 
229.090 
228,820 
235,550 
242,980 
249,010 
255,740 
262,470 
269,200 
275,980 
282,660 
289,390 
296.120 
802.860 
309.580 
316, 810 
828,040 
827,200 


PoundB. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
34,000 
85,000 
36,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,620 


In  ganged  length. 


Ineku. 
0. 

.0005 
.0008 
.0014 
.0020 
.0027 
.0034 
.0043 
.0067 
.0070 
.0088 
.0098 
.0109 
.0122 
.0132 
.0154 
.0163 
.0181 
.0190 
.0204 
.0223 
.0236 
.0252 
.0269 
.0291 
.0329 
.0350 
.0375 
.0413 
.0490 
.06 
.07 
.10 
.15 
.20 
.26 
.80 
.35 
.38 
.42 
.48 
.52 
.59 
.66 
.72 
.84 
.94 
1.05 


Set. 


Inch, 
0. 


.0007 


Remarks. 


Initialload. 


Scale  starts  off  rivet  heads. 


.0071 


.0099 


.0142 


Scale  starts  off  plate. 


Tensile  strength. 


Sheared  one  rivet,  and  fractured  plate  across  rivet  holes  in  each  row. 

Maximum  $tr€$s  on  joint 

Tension  on  gross  section  of  plate I . . .  .pounds  per  square  inch . .  48, 620 

Tension  on  net  section  of  plate do 5^410 

Compression  on  bearing  surface  of  rivets do....  77,900 

Shearing  on  rivets do....  29,640 

Efficiency  of  joint,  80.3  per  cent. 
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Fo.  8515. 

Otobs  sectional  area  of  plate.  ^ square  inches..     7.05 

Net  sectional  area  of  plate do....    5.73 

Bearing  surface  of  rivets do....    6.17 

Shearing  area  of  rivets do 17.26 

Gauged  lengthy  20''. 


Applied  loads. 

In  ganged  length. 

Reoiarks. 

TotaL 

PersquAre 

Set. 

Poundt, 
7,060 
14,100 
21.160 
28,200 
36,250 
42,300 
49.850 
56,400 
68,450 
70,500 
77,660 
84,600 
91,660 
96,700 
106,760 
112,800 
119,860 
126,900 
183,960 
141,000 
148,060 
166,100 
162,150 
169,290 
176,250 
183,300 
190,360 
197,400 
204,450 
211,500 
218,560 
226,600 
232,660 
289.700 
246.750 
268,800 
260.860 
267.900 
274.960 
282.000 
289,060 
296,100 
303.150 
810.200 
817,260 
824,800 
881,360 
838,400 
846,460 
862,600 
359,560 
861,000 

Poundt. 
1.000 
2,000 
3,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
16.000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82.000 
83.000 
34.000 
36.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47.000 
48,000 
49.000 
50,000 
61.000 
61,206 

Jneh, 
0. 
.0008 

.0005 
.0009* 
.0014 
.0020 
.0025 
.0081 
.0037 
.0046 
.0066 
.0066 
.0077 
.0090 
.0101 
.0114 
.0114 
.0189 
.0149 
.0163 
.0176 
.0190 
.0201 
.0216 

Inch. 
0. 

Initial  load. 

Se4i\ft  starts  off  plate. 
Tensile  strength. 

.0001 

.0012 

.0042 

.0071 

.0232 
.0254 

.0101 

.0276 

.0300 

.0335 

.0407 

.0445 

.0489 

.0610 

.0880 

.10 

.18 

.18 

.22 

.25 

.28 

.81 

.86 

.89 

.44 

.47 

.63 

.59 

.66 

.72 

.84 

.96 

.0218 

.0649 

Fractured  plate  B  across  outside  row  of  rivet  holes,  extending  to  the 
end  rivet  of  the  second  row. 

Mascimum  9tre$$  <m  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..  51, 205 

Tension  on  net  section  of  plate do 63,000 

Compression  on  hearing  snrface  of  rivets do 68,510 

Shearing  on  rivets do....  20,930 

Efficiency  of  joint,  85.5  per  cent. 
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No.  8516. 

Gross  Bectional  area  of  plate ,...^ square  inches..  9.d3 

Net  sectional  area  of  plate do 8.55 

Bearing  surface  of  rivets do 6.43 

Shearing  area  of  rivets do 17.25 

Ganged  length,  20''. 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

PerMoan 
inck. 

Elongation. 

Set. 

Pounds. 
9,980 
19.860 
29,790 
39,720 
49,660 
69,680 
69,610 
79,440 
89.370 
99,300 
109,230 
119,160 
129.090 
139,020 
148,060 
168,880 
168,810 
178.740 
188,670 
196,600 
208,680 
218.460 
228,390 
238,320 
248,250 
268.180 
268,110 
278,040 
287,970 
297,900 
307,830 
317,760 
327,690 
337,620 
347,650 
367,480 
367,410 
377,340 
387,270 
897,200 
407,130 
417,060 
426,900 
436,920 
446,860 
466,780 
466,710 
476,640 
486,570 
496,600 
506,430 
607,300 

Pounds. 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
51,088 

Inehe*. 

0. 

.0005 
.0010 
.0014 
.0019 
.0026 
.0030 
.0086 
.0044 
.0064 
.0064 
.0077 
.0093 
.0110 
.0125 
.0149 
.0165 
.0179 
.0196 
.0211 
.0226 
.0241 
.0260 
.0276 
.0298 
.0327 
.0364 
.0880 
.0406 
.0445 
.0540 
.0645 
.1060 
.1620 
.18 
.23 
.26 
.31 
.34 
.37 
.41 
.47 
.62 
.67 
.64 
.71 
.80 
.86 
.97 

1.07 

1.28 

Inch. 
0. 

Initial  load. 

• 

Scale  atarU  off  rivet  bead,  ontaide  row. 
Scale  starts  off  plate. 

Tensile  strength. 

.0009 

.0022 

.0066 

.0096 

.6140 

.0234 

.1349 

Sheared  three  rivets  and  tore  plate  across  rivet  holes  in  each  row. 


Maximum  sireen  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  51, 088 

Tension  on  net  section  of  plate do....  59,330 

Compression  on  bearing  surface  of  rivets do....  78,900 

BheariDg  on  rivets — do 29,410 

Efficiency  of  joint,  85.3  per  cent. 
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RIVETED   J0INT8. 

^O.  9436. 

Gross  sectional  area  of  plate square  inches. 

Net  sectional  area  of  plate do... 

Bearing;  siir tare  of  rivets do .  - . 

Shearing  area  of  rivets do . . . 

Gauged  length,  20". 
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14.77 

12.72 

9.74 

23.46 


Applied  loads. 


I 


In  gauged  length. 


Total.     ^^"^"""'iElougatioii. 


Poundn. 
14, 770 
29,540 
44.  .310 
69,080 
73,850 
88,620 
103,390 
118, 160 
132, 930 
147, 700 
162, 470 
177, 240 
192, 010 
206,780 
221.550 
236.320 
251.090 
265.860 
280,630 
295,400 
310, 170 
324,940 
339,710 
354,480 
309,250 
384,020 
398,700 
413,560 
428,330 
443, 100 
457, 870 
472, 640 
487, 410 
602, 180 
516, 950 
531.720 
546,490 
561.260 
576. 030 
690, 800 
605,  570 
620, 340 
6:{5,  110 
619.880 
604.  «5U 
67'J.  420 
«94.  lUO 
700. 200 


J*oundt. 
1,000 
2.000 
3,000 
4,000 
5,000 
6.000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.  (KX) 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36, 000 
37,000 
.38, 000 
39.000 
40.000 
41.000 
42, 000 
43.  DUO 
4-1.000 
45.  000 
40.  000 
47, 000 
47,  407 


Inch. 

0. 
.0009 
.0018 
.  0028 
.0038 
.0048 
.0053 
.0060 
.0074 
.0093 
.  0112 
.0132 
.0152 
.0172 
.0187 
.0206 
.  0219 
.0234 
.  02JS0 
.0260 
.0280 
.  030:) 
.  0322 
.0311 
.0361 
.  0385 
.0412 
.0430 
.  0473 
.0524 
.06 
.07 
.10 
.16 
.21 
.25 
.27 
.30 
.35 
.38 
.41 
.48 
.51 
.56 
,62 
.70 
.78 


Set. 


Inch. 

0. 


Remarks. 


.0002 


—  .0006 


Initial  load. 


.0043 


.0075 


.0110 


.0241 


Snopping  sunnda. 
Snapping  aonnda  repeated. 


Snapping  nonndii. 

Scale  Htarts  off  rivet  heads. 

Scale  Ktartfl  off  plates. 


Maximum  load  reached. 


Keenforce  ]>late8  buckled,  allowing  Joint  to  draw  from  the  holder 
jaws. 

Test  discontinued;  joint  not  fractuied. 

The  ])late8  were  drawn  down  in  width  to  26".61,  thus  showing  a  con- 
traction of  ".39. 

Maximum  stress  on  joint. 

Tension  on  gross  sertion  of  plate pounds  per  square  inch . .  47. 407 

Tension  on  net  section  of  ])late do 55, 050 

Compression  on  hearing  surface  of  rivets ' do 71,  890 

Shearing  on  rivets do 29,  850 

Efficiency  of  joint,  79.i  per  cent. 
H.  Doc.  131 17 
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Ko.  9376. 

Gross  sectional  area  of  })h\to square  incbes. .  11. 22 

Net  sectional  area  of  plate do 10. 17 

Bearing  surface  of  rivets do 6.82 

Shearing  area  of  rivets do 14.49 

Gauged  leiijjth,  20". 


Applied  loads. 


In  ganged  length. 


Poundi. 

11,220 

22,440 

33,660 

44,880 

56,100 

67. 320 

78,540 

80,760 

100, 980 

112,  200 

123, 420 

134,640 

145,860 

157,  080 

168,300 

179, 520 

190,  740 

201,960 

213, 180 

224,400 
235.620 
246, 840 
258.060 
269,  280 
280.  500 
291.  720 
302, 940 
314. 16<l 
325, 380 
336. 600 
347.  820 
350.  040 
370,  260 
381.480 
392, 700 
403.  920 
415,  140 
426,  360 
437,  5H0 
448,  800 
460. 020 
471,  240 
482, 460 
493.  680 
504.  VMJO 
516,120 
522, 100 


^''hfcY.*™  Elongation.         Set. 


PoundJt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,(H)0 

20.  000 
21,000 
22,  000 
23, 000 

24.  000 

25,  (MIO 
26,000 

27,  (lOO 

28,  000 

29.  000 

30.  000 
31,000 
32,  000 
33.000 
34.000 
36,  000 
36.  000 
37,000 
38. 0(K) 

39,  too 
40.00U 

41,  000 

42.  000 

43.  000 

44,  000 
45.000 

40.  COO 
46.  530 


Inch. 

0. 
.0011 
.0023 
.0030 
.  0050 
.0064 
.0078 
.0094 
.0111 
.0130 
.0149 
.0167 
.0185 
.0202 
.0219 
.0236 
.  0254 
.0275 
.  0291 

.0316 

.  0336 

.0355 

.  1)37« 

.0404 

.04  JO 

.  0485 

.  0515 

.  0.').W 

.0000 

.06-f 

.08 

.11 

.16 

.26 

.29 

.33 

.36 

.41 

.46 

.51 

.56 

.62 

.71 

.77 

.86 

.97 


Inch. 
0. 


.0011 


.0051 


Kemarks. 


Initial  load. 


.0140 


Scale  Ht«rt(i  olf  rivet  heads. 


Scale  generally  Ntarted  off  the  inside  rows  of 
rivet  heads. 


.  0208 


Scale  starts  olf  plate. 


TenHJlc  .strenffth. 


Sheared  5  rivets  in  plate  'i^  and  tore  out  plate  in  front  of  rivet  holes 
at  inside  row. 

(  Firstrow ".19 

Elongation  of  rivet  holes I  Second  row,  end  holes 15 

[  Second  row,  middle  hole 24 


Afaortfiittm  stress  on  joint. 

Tension  on  gross  section  of  plate .* pounds  per  square  inch . .  46, 530 

Tension  on  net  section  of  plate do 51,340 

Compression  on  bearing  surface  of  rivets do 76, 550 

Shearing  on  rivets do 36, 030 

Efficiency  of  joint,  78.0  per  cent. 
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Ko.  9375. 

Gross  sectional  area  of  plate square  inches.. 

Net  sectional  area  of  plate do...- 

Beariii^  surface  of  rivets do 

Sliearii)!;  area  of  rivets do.... 

Gauged  length,  20". 


10.70 

9.63 

10.01 

24.15 


Applieil  loads. 


'     'l'"*'^^-       ^*inT"^ 


Id  ffauged  length. 
Elongation . 


Kemftrks. 


Set. 


Pounds. 
10. 700 
21,  400 
32, 100 
42,800 
53,500 
64,200 
74.900 
85,600 
96,300 
107,000 
117, 700 
128,400 
139, 100 
149,  800 
160,500 
171,  200 
181,  900 
192,600 
203,300 
214, 000 
224. 700 
235.400 

246, 100 
256.800 
267.  500 
278,200 
288,900 
299,600 
310.  300 
321,000 
331.700 
342.  400 
35:{,  100 
363.  800 
374., 'iOO 

38.'),  *:oo 

395.  900 
406,  GOO 
417.  .'JOO 
428.  (X)0 
4:i8,  700 
449.  400 
460.  100 
470.  800 
481.500 
49-J.  200 
502.200 


Pounds. 

1,000 

2,  000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,  000 

21,000 

22, 000 

23,000 
24.000 
25.000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
32,000 
.33, 000 
34,000 
35.  (rOO 
36.000 
37,000 
38.000 
39,000 
40,  000 
41,000 
42.000 
43,000 
44,000 
45,  000 
46,000 
46, 9:{0 


Inch. 
0. 

.  OOIO 
.0018 
.0025 

.oo;u 

.0042 
.0052 
.0060 
.0072 
.0083 
.0091 
.0103 
.0116 
.0127 
.  OLW 
.0187 
.0213 
.0232 
.0260 
.0284 
.0304 
.0329 

.0343 

.0368 

.0390 

.0418 

.0439 

.0465 

.0494 

.0524 

.0578 

.06 

.07 

.10 

.13 

.16 

.18 

.20 

.23 

.26 

.29 

.31 

.36 

.40 

.44 

.50 


Inch. 
0. 


Initial  load. 


.0003 


.0012 


.0043 


.0136 


Scale  starts  off  rivets  first  and  seoond  rows, 
plate  A. 


Scale  starts  off  plates. 


Tensile  strength. 


Fractured  plate  A  through  one  rivet  hole  in  first  row,  one  in  the 
second  row,  and  four  in  the  third  row  of  rivet  hoh\s. 

The  fracture  was  visible  at  the  edge  of  the  i)late  opposite  the  third 
row  of  rivets,  alter  which  fractures  were  in  sight  at  the  sides  of  the 
rivet  holes  in  the  first  and  second  rows.  Finally  these  lines  of  frac- 
ture extended  toward  each  other  and  completed  the  fracture  of  the 
plate.    Appearance  silky,  slightly  lamellar.     Sheared  2  rivets. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 930 

Tension  on  net  section  of  plate do 52, 150 

Compression  on  bearing  surface  of  rivets do 50, 170 

Shearing  on  rivets do 20, 790 

Efficiency  of  joint,  78.G  per  cent. 
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No.  8508. 

Joint  tested  hot. 

Gross  sectional  area  of  plate nqaare  inches. .  7. 35 

Net  sectional  nrea  of  plate do 6.43 

Bearing  surface  of  rivets do 7. 34- 

Shearing  area  of  rivets do 18. 63 

Temperature  of  joint  about  410°  F. 

Tensile  strength,  401,200  pounds=54,580  pounds  per  square  inch. 

Fractured  plate  across  first  row  of  rivet  holes. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  54, 580 

Tension  on  net  section  of  plate do 62,390 

Compression  on  bearing  surface  of  rivets do 54, 660 

Shearing  on  rivets do 21,530 

Efficiency  of  joint,  90.1  i^er  cent. 
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RIVETED   JOINTS. 

No.  8509. 

Gross  sectional  area  of  plate square  inches. 

Net  seotional  area  of  plate do... 

Beariiijjf  surface  of  rivets do... 

Shearing  area  of  rivets do... 

Gauged  length,  20". 
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7.49 

6.56 

7.48 

18.63 


Applied  loads. 


In  ganged  length. 


TotaL     i  ^^\^S^  Elongation.         Set. 


Remarks. 


Poundt. 

7,490 

14,980 

22,470 

29,960 

37,450 

44.940 

52.430 

59, 920 

67,410 

74.900 

82.300 

89.880 

97, 370 

104. 860 

112,  350 

119. 840 

127. 330 

134, 820 

142,  310 

149.800 

157,  290 

164.  780 

172. 270 

179.  760 

187,250 

194.  740 

2«>2,  230 

209,  720 

217,210 

224,  700 

232, 190 

230,  680 

247, 170 

254,  660 

262.  150 

269,  640 

277, 130 

284.  620 

292,110 

299.600 

307,  090 

314,  hm 

322,  070 

329.  560 

3S!'7, 0.")© 

344.  540 

352. 030 

3.')9, 520 

367.010 

374,  500 

381.  990 

384.  100 


Poundt.    ' 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000    , 
7,000    ' 

Ineh. 

0. 
.0004 
.0009 
.0019 
.0026 
.0034 
.0043 
.0052 
.0063 
.0074 
.0088 
.0099 
.0114 
.0128 
.0145 
.0158 
.0170 
.  0182 
.0196 
.0209 
.0224 
.0236 
.0252 
.9264 
.0279 
.0302 
.0322 
.0346 
.0372 
.0395 
.0435 
.0490 
.07 
.08 
.09 
.11 
.13 

:1? 

.19 
.22 
.25 
.26 
.30 
.34 
.37 
.41 
.46 
.51 
.56 
.64 

Ineh. 
0. 

Initial  load. 

.6667" 

8,000    1 

9,000 

10.000 
11,000 

.0029 

12,000 

13,000 

14,000 
15,000    . 
16,000 

'"  '."6068"* 

17,000 

18.  l»00 

19,000 

20,000 
21,  (KK) 

.0095 

22, 000 

23,000 

24,  OOO 

25, 000 
26,000 

.0125 

27. 000 

28,000 

29,000 

30,000 
31.  000 

.0191 

32,000 

33, 000 

:u.ooo 

35,  000 

30, 000 

•   ■ 

37,000    1 

38.000 

39,000 
40.  (<00 

41.000 

42.000 

43. 000    I 

44.  000 

45.  000 

46, 000    i 

47,000    \ 

48,000    ; 

49.000 

50,  000 

51, 000 

51,  282 

:::::::::::: 

Tensile  strength. 

Fractured  plate  across  first  row  of  rivet  holes. 
Maximurn  stress  on  joint. 

Tenoion  on  gross  section  of  plate pounds  per  square  inch .  - 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

.Shearing  on  rivets do.... 

Efficiency  of  joint,  84.7  per  cent. 


51,  282 
58,550 
51,350 
20,620 
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No.  8510. 

Gross  Bectional  area  of  plate square  inches . . 

Net  sectional  area  of  plate do.  -•. . 

Bearing  surface  of  rivets do 

Shearing  area  of  rivets do ... . 

Gauged  length,  20". 


10.78 
9.15 
7.46 

18.63 


Applied  loads. 

Tension  loads. 

Compress 

ion  loads. 
Set. 

TotaL 

Per  fiauare 
inch. 

Elongation. 

Set. 

Compres- 
sion. 

Pounds. 
0 

10;  080 

20,160 
30,240 
40,320 
50,400 

Pounds. 
0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 
1.000 
2,OoO 
8,000 
4,000 
5.000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 
1,000 
2,000 
8,000 
4,000 
5,000 

0 
1.000 
2,000 
3,000 
4,000 
5,000 

0 
1.000 
2,000 
S,000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 

l.C-OO 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 

0 

Inch. 

0. 

.0011 
.0021 
.0034 
.0048 
.0069 

Inch. 
0. 

Ineh. 

Inch. 

.0011 

—  0.0011 

10,G80 
20,160 
30,240 
40,320 
50,400 

6.6065 
.0017 

.0026 
.0038 
.0050 

.     . . 

—  .0004 

.0004 

10,080 
20,160 
30,240 
40,320 
50,400 

.0018 
.0030 
.0048 
.0061 
.0078 

i 

noiA 

—  .0016 

10,080 
20,160 
30,240 
40,320 
50,400 



—  .6661 
.0012 





.0024 
.0036 
.0049 

-.0001 

.0001 

10,080 
20,160 
30,240 
40.320 
50,400 

.0021 

.0034 
.0049 
.0064 

.0079 

.0020 

—  .0016 

10,060 
20,160 
30,240 
40,320 
50,400 

—  .0001 

.0011 
.0022 
.0035 
.0048 

■'Ii;66oi" 



.0001 

10,080 
20. 160 
30,240 
40,320 
50.400 
60,480 
70.560 
80.640 
00,720 
100, 8U0 

.0019 
.0035 

.0049 
.0065 
.0079 
.0093 
.0109 

1 

1 

.0126 
.0144 
.0161 

.0046 

—  .0040 

10, 060 
20.160 
30,240 
40,320 
50,400 

-.0029 
—  .0015 

.OOiM) 
-1-  .0017 

.0034 

1 

' 

—  .0012 

.0012 

10,080 
20,160 
30, 240 
40, 320 
50,400 
60,480 
70,560 
80,640 
90, 720 
100,800 

.0024 
.0085 
.0050* 

1 

.0061 
.0079 
.0105 
.0124 

.0029 

.0138 
.0152 
0164 

noiA 

—  .0046 

Remarks. 


c  7^.  8^5/0 


\^a^V. 


f-  /a:^ 


W^i@ 


V' 


"^''%. 


'»®:;0 


.4»t9^    \,\ 


M'B.. 


ifOO 


W,^. 


-^4^t5^ 


.e^ 


— > 
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Applied  loads. 


Tension  loads. 


ConipreKsion  loads. 


Potmdt. 
10.080 
20,160 
30,240 
40,320 
60.400 


10,080 
20,100 
30,240 
40,320 
50,400 
00,480 
70,500 
80.640 
00,720 
100.800 
110.880 
120.960 
13J,i>40 
141,120 
151, 200 
161,280 
171. 360 
181,440 
191, 520 
201,000 


10,080 
20,160 
80, 240 
40,320 
50,400 


30, 240 
40,320 
50.400 
100. 800 
201,  600 
211,680 
221,760 
231.840 
241,920 
252,000 
262, 080 
272, 160 
282,240 
292, 320 
302, 400 
312, 480 
322,560 
342,720 
362,880 
38:1,040 
403,200 
423,360 
443, 520 
463,680 
483, 840 
503,500 


^^^rh"'*"  Elongation.'        Set. 


Pounds. 
1,000 
2.000 
3.000 
4,000 
6,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 
3,000 
4,000 
5,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
2.5,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
.  32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
49,960 


Inch. 


Inch. 


.0026 
.0037 
.0051 
.0065 
.0084 
.0108 
.0128 
.0141 
.0154 
.0165 
.0181 
.0194 
.0207 
.0221 
.0235 
.0260 
.0264 
.0279 
.0291 
.0307 


.0112 

.0197 

.  0312 

.0836 

.0352 

.0373 

.0390 

.0412 

.0432 

.0452 

.0471 

.0495 

.0J14 

.0538 

.06 

.07 

.10 

.16 

.22 

.28 

.35 

.42 

.53 


.0013 


Compres- 
sion. 


Kemarks. 


Inch. 

—  .0080 

—  .0016 
-f  .0001 

.0017 
.0034 


Set. 


Inch. 


.0101 


-  .0101 

.008:1 
.0068 
.0061 
.0028 
.0002 

-  .0049 

.0049 

0084 

!0098  ! 1 i 

.0071  I. 


Scale  starts  off  plate. 


Tensile  strens^th. 


Fractured  plate  B  across  rivet  holes  iu  first  and  second  row.     Appear- 
ance, silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch. .  49,  960 

Tension  on  net  section  of  plate <lo 55, 030 

Compression  on  bearing  surface  of  rivets <lo 67,  490 

Shearing  on  rivets do 27,030 

Efficiency  of  joint,  82.5  ])er  cent. 
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No.  9437. 

Gross  sectional  area  of  plate square  inches. .  15. 08 

Net  sectional  area  of  plate do 13. 88 

Bearing  surface  of  rivets do 10.45 

Shearing  area  of  rivets do....  24.15 

Gauged  length,  20". 


Applied  loaiU. 


In  ganged  length. 


Total. 


Pounds. 
15,080 
30,160 
45, 240 
60.320 
75,400 
90,480 
105. 560 
120,  640 
135, 720 
150.800 
165,880 
180,960 
196,040 

211, 120 
226,200 
241.280 
256,360 
271.440 
286,520 
301, 600 
316, 680 
331, 760 
346, 840 
361,020 
377.000 
392, 080 
407,160 
422, 240 
437, 320 
452, 400 
467,480 
482,560 
407, 640 
512, 720 
627,800 
542,880 
557,  960 
573, 040 
588,120 
603,200 
618,280 
633, 360 
640,000 


Per  smiare 
incli. 


Pounds. 

1.  000 

2.000 

3.000 

4.000 

5.000 

0,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14,000 
15,U00 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,  000 
28.000 
20,000 
30.000 
31, 000 
32,000 
33,000 
34,000 
85,  000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42.000 
42, 440 


Elongation.         Set 


KemnrkH. 


Inch. 

0. 
.0007 
.0013 
.0019 
.  0026 
.0032 
.0042 
.0052 
.0064 
.0082 
.0097 
.0113 
.0129 


Inch. 
0. 


I 


Initial  load. 


.0022 


.0068 


.0113 


.0157 


Scale  stArts  off  rivet  heads  in  middle  row  of 
rivets  (row  of  3). 
.  0149 
.0165 
.0184 
.0199 
.0217 
.0230 
.0248 
.0267 
.0278 
.0299 
.0317 
.0337 

.0363      

.0:186     

.0408    I Scale  starts  off  plate. 

.0441    , 

.  0479  .  0255 

.0557 

.07 

.09 

.12 

.16 

.19 

.28 

.26 

.29 

.33 

.36 

.41 


Maximum  load  applied. 


lieeiiforce  plates  buckled,  allowing  joint  to  draw  from  the  holder 
jaws.    Test  discontinued.     Joint  not  fractured. 

The  plates  were  drawn  down  in  widtli  to  2()''.iS()  and  l-M)".78,  thus 
showing  contractions  of  ''.20  and  ''.22  respectively. 

Mojrimum  stress  on  joint. 


Tension  on  gross  section  of  plate pounds  per  square  inch . .  42,  440 

Teusion  on  net  section  of  plate do 4U.  110 

Compression  on  hearing  surface  of  rivets do 61,  240 

Shearing  on  riv€»tR do....  26,500 

Eflaciency  of  joint,  71.1  per  cent. 
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RIVETED    JOINTB.  275 

Joint  No.  8608  tested  hot.    Temperature  about  410o  F. 
Joints  Nos.  9436  and  9437  were  not  fractured.    Stresses  computed  and 
eflficieucies  given  for  the  maximum  loads  which  were  reached. 
Figures  in  heavy-faced  type  denote  the  manner  of  failure. 
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BIVETED  AHD  BOLTED  JOIHTS. 

These  joints  were  designed  and  prepared  by  the  Berlin  Iron  Bridge 
Company,  of  East  Berlin,  Conn.,  who  contributed  the  material  for 
testing. 


No.  9146. 
Marks,  B  1. 

i^^  steel  plate,  f  steel  rivets. 
Punched  holes;  punch  ^^",  die  J^'  diameter. 
Gross  sectional  area  of  plate,  d'^5I  x  ''.512  =  1.797  square  inches. 
Gauged  length,  6''. 


Applied  loads.              In  ganged  length. 

Remarks. 

Total. 

PorMoare 
inch. 

Elongation. 

Set. 

Pounds, 
500 

Pounds. 

Inch. 

0. 

.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0012 
.0014 
.0019 

•    Inch. 
0. 

Initial  load. 
Tensile  strength. 

1,0-^0 
1,500 
2,000 

2,500 

3,000 

4,000 

5,000 

6,000 

7,000 

6,  OOG 

.0020 

9,000 

.0022 
.0027 
.0020 
.0031 
.0038 
.0040 
.0045 
.0049 
.0053 
.0061 
.0060 
.0080 
.0091 
.  0118 
.0181 
.0200 
.0211 
.0221 
.0241 
.0600 
.0620 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 



28,000 

24,000 

25,000 



26,000 

28,000 

30,000 

82,000 

48,510 

26,090 

Sheared  the  rivets;  started  cracks  in  plates. 
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N^O.  9147. 

Marks,  B  2. 

J"  steel  plate,  J"  iron  rivets. 

Punched  holes;  punch  ||",  die  f  diameter. 

Gross  sectional  area  of  plate,  3".50x  ".509=1.781  square  inches. 

Gauged  length,  6''. 


Applied  liMdft. 

In  ganged  length. 

Kemarka. 

Total, 

Pounds. 

500 

1.000 

1,500 

2.000 

2.500 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17  000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

32,000 

34,000 

46.520 

Per  sqnare 
inch. 

1 
Elongation.        Set. 

Pounds. 

Inch. 

0. 

.0000 
.0001 
.0003 
.0005 
.0007 
.0009 
.0012 
.0016 
.0020 
.0023 
.0026 
.0028 
.0029 
.0032 
.0038 
.0040 
.0042 
.0047 
.0049 
.0052 
.0059 
.0061 
.0068 
.0072 
.0078 
.0085 
.0095 
.0107 
.0128 
.0182 
.0200 
.0217 
.0251 
.0710 

Inch. 
0. 

Initial  load. 

26,120 

Sheared  the  rivets;  started  cracks  in  plates. 
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Fo,  9148. 
Marks,  B  3. 

i"  steel  plate,  f ''  steel  bolts. 
Punched  holes ;  punch  -H",  die  J''  diameter. 

Gross  sectional  area  of  plate,  3''.52  x  '^507 square  inches . . 

Shearing  area  of  bolts/'. 73  diameter do 

Ganged  length,  6". 


1.785 
.837 


In  gauged  length. 

RemarkH. 

Total. 

Pounds. 
500 
1,000 
1,500 
2,000 
2.600 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 

37,090 

Per  square 
Inoh. 

Elongation. 

Set. 

P<mnds. 

ImA. 

0. 

.0002 
.0006 
.0011 
.0015 
.0019 

Ineh. 
0. 

Initialload. 

Tensile  strength  ,•  sheared  the  bolts. 

Shearing  strength  of  bolts.                                       , 

.0060 
.0135 
.0220 
.0319 

.0618 
.0600 
.1160 

, 

(      21,110 
\      46.080 

No.  9149. 
Marks,  B  4. 

i''  steel  plate,  f  iron  bolts. 
.   Punched  holes;  punch  -ff ,  die  l^'  diameter. 

Gross  sectional  area  of  plate  3'\49  X ''.509 

Shearing  area  of  bolts  ^.73  diameter 


square  inches. .  1.776 
.do 837 


Gauged  length,  6' 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqnare 
inoh. 

Elongation. 

Set. 

Kemarks. 

Pounds. 
500 
1,000 
1,500 
2,000 
2,600 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 

38,200 

Pounds. 

Ineh. 

0. 

.0009 
.0048 
.0120 
.0182 
.0240 
.0750 
.0820 

Ineh, 
0. 

Initial  load. 

.0925 
.1005 
.1091 
.1142 
.1209 

\      39,000 

Tensile  strength;  sheared  the  bolts. 
Shearing  strength  of  bolts. 
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No.  9150. 
Marks,  B  9. 

^"  steel  plate,  %"  steel  rivets. 
Punched  holes;  punch  |f ",  die  i"  diameter. 
Gross  sectional  area  of  plate,  b"Al  x  ''.494  =  2.702  square  inches. 
Gauged  length,  6". 


RemArka. 


Tensile  strenglh. 


Sheared  the  rivets. 


c7K&«y.  9/i50  *<%^^.^/<^/. 


vo 


%3-^  i3~> 


TZP ^37 ^3r- 


t7r<?is,  &/i^x.  %i^/f^<?. 


^  ^  -^  i3  -^ 
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No.  9161, 
Marks,  B  10. 

J"  steel  plate,  f "  iron  rivets. 
Panched  holes;  punch  |i",  die  J"  diameter. 
Gross  sectional  area  of  plate,  5''.45x  '^495 =2.698  square  inches. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Kemarka. 

Total. 

""'l^SS^^^oug^tion. 

Set. 

Pounds. 

500 

1,000 

1.500 

2,000 

2,500 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46,000 

48,000 

65,600 

Pounds. 

Ineh. 

0. 

.0000 
.0000 
.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0008 
.0009 
.0010 
.0011 
.0011 
.0013 
.0015 
.0017 
.0021 
.0023 
.0027 
.0030 
.0035 
.0040 
.0045 
.0052 
.0080 
.0071 
.0085 
.0110 
.0160 
.0171 
.0188 
.0200 
.0440 

Inch. 
0. 

Initial  load. 
Tensile  strength. 



24,310 

Sheared  the  rivets. 
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No.  9152. 
Marks,  B  11. 

i*^  steel  plate,  f  steel  bolts. 
Punched  holes;  punch  |f ",  die,  J"  diameter. 

Qross  sectional  area  of  plate,  b"A7  X  ".495 

Shearing  area  of  bolts,  '^73  diameter 

Gauged  length,  6". 


.square  inches. 
do... 


2.708 
1.255 


Applied  loikds. 

In  ganged  length. 

! 

Total 

Per  sqnare 

Elongation. 

Set. 

Bemarks.                                     i 

i 

Poundi. 
500 
1,000 
1,500 
2,000 
2,500 
8,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13.000 
14,000 
16,000 
18,000 
20,000 

Poundt. 

Ineh. 

0. 

.0001 
.0003 
.0004 
.0008 
.0040 
.0065 
.0140 
.0240 
.0330 
.0468 
.0678 
.0842 
.0915 
.0970 
.1021 
.1075 
.1169 
.1250 
.1328 

Ineh, 
0. 

Initial  load. 

Tensile  strength. 
Shearing  atrength  of  bolta. 



r     21  im 

M-l^O     ^      i^;^i^ 



Sheared  the  bolts. 
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No.  9163. 

Marks,  B  12. 

i"  steel  plate,  J"  iron  bolts. 

PuDched  holes;  pancli  4^",  die  I"  diameter. 

Gross  sectional  area  of  plate,  5'^50  X  ''.491 square  iuohes . .  2. 700 

Shearing  area  of  bolts,  ''.73  diameter do 1. 255 

Gauged  length,  6". 


Applied  loads.  In  gauged  length. 

Total.       ^•J^2Jj»™jKlongation.        Set. 


Pounds. 
500 
1,000 
1,500 
2,000 
2,  .500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,U00 
13,000 
•  14, 000 
16,000 
18.000 
20,000 
22,000 
24.000 
26.000 

48,860 


Pounds. 


18,090 
38,020 


Inch, 

0. 

.0000 
.0001 
.0003 
.0007 
.0010 
.0018 
.0041 
.0068 
.0100 
.0142 
.0101 
.0249 
.0310 
.0390 
.0461 
.0515 
.0614 
-0775 
.0880 
.0988 
.1080 
.1241 


Keinarka. 


Ineh, 
0. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No,  9154. 
Marks,  B  17. 

i"  steel  plate,  f "  steel  rivets. 
Punched  holes;  panch  |f ",  die  J"  diameter. 
Gross  sectional  area  of  plate,  6" .96  x  ".499=3.473  square  inches. 
Gauged  length,  6''. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

600 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26.000 

28,000 

30,000 

82,000 

34,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46.000 

48,000 

50,000 

52,000 

54,000 

66,000 

58,000 

60.000 

62.000 
64,000 
66,000 
100,100 

Pounds. 

Inch. 
0. 

.0000 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0007 
.0010 
.0012 
.0013 
.0016 
.0018 
.0020 
.0021 
.0023 
.0030 
.0034 
.0041 
.0040 
.0056 
.0064 
.0074 
.0088 
.0110 
.0134 
.0160 
.0172 
.0188 
.0200 
.0204 
,0212 
.0221 
.0231 
.0241 
.0252 
.0262 
/       .0310 
\       .0450 
.0405 
.0550 
.0610 

Inch, 
0. 

Initial  load. 

**♦* 

28,820 

Tensile  strength. 

Sheared  the  rivets. 


c;^«y.  «P/tr-^  *Ht  &/^fi^ . 


7i^ 


A'^^ 


C^yhfS.    sP/cftf-  %r  &/ifZ. 
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No.  9156. 
Marks,  B  18. 

J"  steel  plate,  J"  iron  rivets. 
Punched  holes;  punch  j^,  die  J''  diameter. 

Gross  sectional  area  of  plate,  6".94:  x  ".498  =  3.456  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Tot-,    ^'"i^"" 

Pounda. 
500 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 
11,000 

12,000 

13,000 

14,000 

15,000 

16  000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 
82,000 

34.000 

30,000 

38,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54,000 

56,000 

58,000 

60,000 

62,000 

04^000 

66,000 

91,400 

26,450 

I 

Elongation. 


Inch. 
0. 

.0000 

.0000 

.0001 

.0002 

.0003 

.0004 

.0006 

.0007 

.0009 

.0010 

.0010 

.0011 

.C012 

.0014 

.0016 

.0018 

.0020 

.0022   . 

.0026  I. 

.0030  . 

.0032  1. 

.0037   . 

.0040  i. 

.0044  I. 

.0048 

.0054 

.0062 

.0068 

.0075 

.0085 

.0098 

.0125 

.0172 

.0182 

.0192 

.0201 

.0218 

.0530 

.0580 

.0629 


Set 


Ineh. 
0. 


Bemarks. 


Tensile  strength. 


Sheared  the  rivets. 
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BIVBTED   AND   BOLTED   JOINTS. 
No.  9156. 


Marks,  B  19. 

J"  steel  plate,  3"  steel  bolts. 

Panched  holes;  panch  ii",  die  |"  diameter. 

GroBB  Bectional  area  of  plate,  1"  X  ".498 square  inohes . .  3. 486 

Shearing  area  of  bolts,  ^\73  diameter do 1.674 

Gauged  length,  .6". 


Applied  loads. 

In  gaaged  length. 

TotaL 

Per  sq  aare 
incn. 

Elongation. 

Set. 

Bemarka. 

Pounds. 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13, 000 

14,000 

15,000 

16,000 

18,000 

20,000 

22,000 

24,000 

76,900 

Pounds. 

Ineh. 

0. 

.0000 
.0001 
.0006 
.0008 
.0016 
.0033 
.0065 
.0116 
.0580 
.0660 
.0760 
.0851 
.0902 
.0951 
.0090 
.  1022 

Ineh. 
0. 

Initial  load 

• 

.1153 

.  .1261 

.1353 

.1413 

J      22,060 
I      45, 940 

TenHile  strength. 
Shearing  strength  of  bolts. 

::::::::::::::::::::: 

I 

Sheared  the  bolts. 
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No.  9157. 
Marks,  B  20. 

J''  steel  plate,  f  iron  bolts. 
Punched  holes;  punch  ^^",  die  J"  diameter. 

Gross  sectional  area  of  plate,  6" .92  x  ".512 square  inches.. 

Shearing  area  of  bolts,  ".73  diameter do 

Gauged  length,  6". 


3.543 
1.674 


Applied  loads. 

In  gauged  length. 

Elongation.  1        Set. 

Inch.             Ifuh. 
0.            '        0. 

Remarka. 

Tofl.      %X" 

Pounds.       Poundi. 
500     

Initialload. 

Tensile  atrength. 
Shearing  strength  of  bolts. 

1  000    t 

.0000 
.0001 
.0003 
.0008 

2  000                   .-•• 

3  000     

4, 000      



5  000 

.0032 
.0073 
.  0290 

8  OOO      

7,000    1 

8,000    ' 

.0470 

Q  000      

.0600 
.0650 
.0738 
.0835 
.0880 
.09:^ 
.0979 
.1000 
.1070 
.1112 
.1173 
.1238 
.1290 
.1355 
.1418 

10,000      

11,000      

12, 000     

13. 000      

14,000     1 

15, 000    I 

16,000    1 

18,000      

20, 000    1 

22, 000    1 

24.  000    1 

28,000    1 

28, 000    , 

30,000    1 

72  510     ■/      20,470 
^'""     \\       43,310 

Sheared  the  bolts. 
H.  Doc.  131 — 


-19 
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No.  9158. 


Marks,  B  5. 

f "  steel  plate,  f "  steel  rivets. 

Punched  holes;  punch  if",  die  §"  diameter. 

Gross  sectional  area  of  web  plate,  4".08  X  ^'.745 square  inches. 

Net  sectional  area  of  web  plate,  2".39  X  ".745.. do... 


3.040 
1.780 


Gauged  length,  6". 


Applied  loads. 


Id  ganged  length. 


Totel.     I       iSSh^"^  Elongation. 


Pounds, 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16,000 
18,000 
20.  COO 
22,000 
24,000 
26,000 
28,000 
30,000 
32, 000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52, 000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 


Pou^ida, 

Inch. 

0. 

.0000 

.0000 

.0001 

.0C02 

.0003 

.0004 

.0005 

.0006 

.0008 

.0009 

.0010 

.0010 

.0011 

.0011 

.0012 

.  0012 

.0015 

.0017 

.0020 

.  Ol»21 

.0024 

.0020 

.0028 

.0032 

.0045 

.0001 

.0070 

.')079 

.  0080 

.0091 

.0098 

.0102 

.0111 

.0120 

.0120 

.0143 

.0228 

.0412 

.0445 

.0493 

.0530 

.0580 

.0621 

29,540 


Fractured  web  plate. 
Granular. 


Kemarks. 


Set. 


JfUh. 

0. 


Initial  load. 


Tensile  strength. 


Maximum  stress  on  Joint, 


Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do 


29,540 
50,450 


^TTbtf.  ^/*f^  %,  &/^&, 


J 


I 


« 


t^e«^.    &/&0    %r    ^/<5X 


^ 


'4-  %3  -^ 


M. 


II    |l — U   il 


n 
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Marks,  B  6. 

3"  steel  plate,  f "  Iron  rivets. 

Punched  holes ;  piincli  if,  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  4".08x  "•74:5=3.040  square  inches* 

Gauged  length,  6". 


Applie 
Total. 

dlOOdB. 

Per  square 
inch. 

In  gaage 

Elongation. 

Inch. 
0. 

d  length. 

Set. 

Inch. 
0. 

BemarkB. 

Pound*. 
500 
1,000 
2,000 
3.0O0 
4, 000 
5.000 
6,000 
7,  0«JO 
8.000 
9.000 
10. 000 
11,000 
12,000 

13,  0!H) 

14.  000 
15.000 
16,000 
18.000 
20,000 
22.000 
24,0  0 
26,000 
28,  000 
30, 000 
32,000 
34,000 
36,000 

Pound*. 

Initial  load. 

.0000 
.0001 
.0002 
.0003 
.0004 
.0004 
.0005 



.0006 
.0006 
.0007 
.0007 
.0008 
.0008 
.0009 
.0010 
.0012 
.0014 
.0016 
.0018 





i 

1 

:::::::::;:: 

.0019 
.C021 
.0024 
.0027 

Teneile  strength. 

.0036 

.OORO 
.0000 
.0069 
.0076 

38.000 

40.000 

42,000 

.0084 

.0088 

.0093 

.0098 

.0107 

.0110 

.0138 

.0161 

.  0229 

.0420 

.0M6   * 

.0404    1 

.0543 

.  0570    1 

44,  000 

46.000 



48,0OJ 

.50. 000 

52.000 

54.000 
56,000 
53,000 
60.000 
02.000 
64,000 
06,000 
68.000 
70,000 
00,200 

.0631     1 

29. 670     : 

1 

1 

Sheared  the  rivets. 
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No.  9160. 
Marks,  B  7. 

I"  steel  plate,  5"  steel  bolts, 
ranched  holes;  pimch  |J",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  4".02  x  ".743 sqaare  inches..   2.987 

Shearing  area  of  bolts,  ".73  diameter do 1. 674 

Gauged  length,  6". 


Applied  loads.  In  gauged  length. 

Total.     /^^^^^''"JElongation.l        Set. 


Pound*.  Pound*. 

500     

1,000      

2,000    I 

3,000    I 

4,000     ; 

5,000      

6,000     , 

7,000     ' 

8,000     , 

9,000      

10,000      

11,000      

12,000      

13,000     ; 

14,000      

15, 000      

16,000      

18,000    I 

20.000     i 

22.000    I 

24,000     1 

26,000    ' 

28, 000      

30.000     ■ 

32,000      

84, 000      

36,000      

38.000      

40,000     i 

42,000     ; 

44,0l»0     I 

46,000      , 

48.000 

50,000      

-0  goo  r     20.  o:m) 


Inch. 

0. 
.0000 
.0011 
.0700 
.0739 
.0855 
.1030 
.1170 
.1212 
.  1280 
.  1322 
.1371 
.1412 
.1452 
.1500 
.1550 
.1610 


.1765  1. 

.1823  |. 

.1880  . 

. 1940  . 

.  2000  . 
.  20.\S 

.2125  . 

.2190  . 

.2250  . 

.2315  . 

.2380  . 

. 245U  . 

.2520  . 

.2583  ;. 

.2650  1. 

.  2723  . 


Remarks. 


Inch. 
0. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  bolts  in  one  plane. 


RIVETED   AND   BOLTED   JOINTS. 
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I?o.  9161. 
Marks,  B  8. 

f "  steel  plate,  f "  iron  bolts, 
runched  holes;  punch  +S",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  i^'.Ob  x  '^745 square  iDches .     3. 017 

Shearing  area  of  bolts,  ".73  iliameter do 1.674 

Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


ToUl.     Il?«^„»X'*"iEloDsatlon.| 


I       incl 


Poundi. 
500 
1,000 
2.000 
3,  GOO 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 

ri,  000 

14.000 
15. 000 
16,000 
18,000 
20.000 
22,000 
24.000 
26.000 
28,000 
30,000 
32,000 
34.000 
:i6. 000 
38.000 
40,000 
42.000 
44,000 
40,000 
48,000 
50,000 


Pounds. 


54,300     { 


18,000 
32,440 


Inch. 

0. 

.0000 
.0001 
.0001 
.0005 
.0007 
.0013 
.0028 
.0072 
.0119 
.0170 
.0211 
.0229 
.0251 
.0281 
.0330 
.0410 
.0518 
.0580 
.0631 
.0690 
.0743 
.0805 
.0876 
.0936 
.1018 
.1110 
.1200 
.1266 
.1363 
.1440 
.1552 
.1655 
.1760 


Set. 


Tneh. 
0. 


Remarks. 


iQitial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts  in  both  planes. 
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No.  9162. 
Marks,  B  13. 

3"  steel  plate,  f"  steel  rivets. 
Puiicbed  boles;  punch  |f  ",  die  J"  diameter. 
Gross  sectional  area  of  web  plate,  6  ".00  x  ".748  : 
Gauged  length,  6". 


4.488  square  iucbes. 


Applie<l  loada. 

In  gauge 
Elongation. 

Inch. 

0. 

.0000 
.0001 
.0001 
.0001 
.0002 
.0003 
.0004 
.0004 
.0006 
.0006 
.0008 
.0009 
.0010 
.0012 
.0014 
.0015 
.0017 
.0019 
.0021 
.0024 

Ai  length. 

Total,     ■^^^i^^*''* 

i                                   Remarks. 
Set.                                                                                             ! 

Poundt. 
500 

Pound*. 

Jnch.                                                                                         i 

0.                   InitiaX  \imA                                                                                        1 

1,000 



2,000 
3,000 
4,000 

Tensile  strength. 

_ .                     1 





5,000 

6,000 

7,000 



8.000 

9,000 

10,000 
12,000 



::;::::::::: 

14,  0(M) 

16,000 
18,000 







20,000 
22,000 

24,0<)0 
26.000 

28,000 
30. 000 



32.  000 

.0027 

.  oov.o 

.0060 
.0065 
.0071 

34,  000 

36  000 

:::::::::::: 

38,  000 

40,000 

::::::;::::: 

42  000 

.0(J75 
.  0078 
.0085 
.0090 
.  0100 
.0121 
.  01.36 
.0151 
.0163 
.0176 
.0182 
.0180 
.0198 
0201 

44,000 

46,000 

48, 000 
50. 000 

5*'  000 

54  OOU 

50,000 
58  000 

60  000 

62,000 
04,  i)00 
66,000 
08  000 



70,000 
72,  000 

.0200 
.0242 
.0318 
.  0350 

74,000 
76,  OUO 

78,000 
80.000 
139, 300 

.0380 
.0430 

si,  040 



Sheared  the  rivets. 


*^^o*s.  fp/<?>€.  %  &/e^ 


-a. L_ 


ro 


,«5 


O^QO 


•^-i^*-* 


"s^      v^     v_^ 


fJTo^.  'P/eA^'^^^^/e^ 


T 


^ 


-<?'- 


^ 


"tEu — tnj — cor 
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No.  9163. 
Marks,  B  14. 

f  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  |f",  die  I"  diameter. 

Gross  sectional  area  of  web  plate,  6'MO  x  ''.742=4.526  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Total. 


PoundM. 

SOU 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10,000 

12,000 

14.000 

10,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54,000 

56,000 

58,000 

60.000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

80,000 

129,100 


Per  square 
ioch. 


Ptnindt. 


In  gauged  length. 


Elongation.  I       Set. 


Inch. 

0. 
.0000 
.0001 
.0001 
.0003 
.0004 
.0006 
.0005 
.0U06 
.0006 
.0007 
.0006 
.0000 
0010 
0010 
.0011 
.0012 
.0013 
.0014 
.0014 
.0015 
.0016 
.0018 
.0020 
.0022 
.0022 
.0023 
.0024 
.0026 
.0030 
.0060 
.0066 
.0070 
.0075 
.0081 
.0085 
.0000 
.0093 
.0096 
.0101 
.0110 
.0118 
.0125 
.0133 
.0171 
.0109 
.0218 
.0345 
.0380 


Remark  H. 


Inch, 
0. 


Initial  load. 


28.620    ' I  Tensile  strength. 


Sheared  the  rivets. 
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No.  9164. 
Marks,  B  15. 

f "  steel  plate,  f "  steel  bolts. 
Punched  holes;  punch  |J",  die  5"  diameter. 

GroBs  sectional  area  of  web  plate,  6".03  X  .748 fiqnare  inches . 

Shearing  area  of  bolts,  ".73  diameter do... 

Gauged  length,  6". 


4.510 
2.511 


Applle 

d  loads. 

Per  Rqiiare 
incli. 

In  ganged  leDgth. 

! 

1 

Total. 

Pounds. 
500 
1,000 
2.000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10.000 
12,000 
14,000 
16,000 
18.000 
20.000 
22,000 
24,000 
20,000 
28,000 
30.000 
32.000 
34,000 
30,000 
88,000 
40.000 
42,000 
44,000 
46, 000 
48.000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 

112. 800 

Elongation. 

Sot. 

Kemarkii. 

Poundg. 

Inch. 
0. 

Inch. 
0.                Initial  load. 

.0000 
.0000 
.0001 
.0002 
.0005 
.0160 
.0201 

.02:« 

.0269 
.0290 
.0356 
.0400 
.0431 
.0465 
.0495 
.0534 
.0590 
.0059 
.0719 
.0766 
.0810 
.0852 
.0900 
.0933 
.0972 
.1017 
.1060 
.1109 
.1160 
.  1212 
.1255 
.1310 
.1355 
.1300 
.1456 
.1490 
.1531 
.1565 
.1610 
.1650 

The  nuts  were  not  acrowed  down  very  hard. 







Tensile  strength ;  sheared  the  bolU. 
Shearing  strength  ot  holts. 

/      25, 010 
\      44.920 

I 
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No.  9165. 
Marks,  B  16. 

f "  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  fj",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  5".93  x  ".747 square  inches 

Shearing  area  of  bolte,  ".73  diameter do.. 

Gauged  length,  6". 


4.430 
2.511 


Applied  loads. 


In  gauged  length. 


Total. 


Per  square 
I       inch. 


Poundt. 

500  . 

1.000  '. 

2,000  . 

3.00U  . 

.    4.000  >. 

5,000  .. 

6, 000  . 

7.000  . 

8,000  .. 

0,000  1. 

10,000  . 

12,000  ,. 

14.000  . 

16,000  ,. 

18,000  . 

20,000  . 

22.000  . 

24.000  {. 

26,0i;0  . 

28,000  ,. 

30,000  I. 

32.000  1. 

34,000  . 

36.000  I. 

38,000  ;. 

40,000  . 

42,000  ,. 

44,000  ;. 

46,000  . 

48.000  . 

50.000  '. 

52.000  '. 

54.000  |. 

56.000  |. 

58.000  . 

60,000  ,. 

62,000  . 

64,000  . 

66.000  '. 

68,000  I. 

70.000  '. 

78,500  { 


Poundt. 


17,720 
31,260 


Elongation. 

Set.    1 

1 

Inch. 

0. 
.0000 

Inch.      , 

0. 

.0000 

.0001 
0002 

.0004 

.0006 

.0010 

.0012 
.0150 

.0199 

:*::::::::; 

.0325 

.0364 



0460 

■*:;::::;:: 

.0522 

.0559 



.0580 

.0622 



.0675 

.OT19 

.0760 

.0820 

.0889 

•  .0940 

.1002 

.1061 

.1117 

.1180 

.  1220 



.1290 

.13?2 

.1380 

.1420 

.1480 

.1&40 

.1600 

.1652 

.1721 

.1772 

.1830 

.1900 

Remarks. 


Initial  load. 


Tensile  strength ;  sheared  the  bolts. 
Shearing  strength  of  bolts. 
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No.  9166. 
Marks,  B  21. 

I"  steel  plate,  |''  steel  rivets. 
Punched  boles;  punch  |f ,  die  §''  diameter. 

Gross  sectional  area  of  web  plate,  8".04  X  ".753 sqnare  iiich(*B. 

Net  sectional  area  of  covers,  7.196  X  .716 do 


6.054 
5.152 


Gauged  length,  6". 


Applied  loads. 


I 


In  ganged  length. 


1  I  ! 

Total.     |*^®'[jJ^"*™;EIongatlon.l        Set. 

I  I 


Remarks. 


PoundM. 

600 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,U00 

9,000 

10.000 

12,000 

14.000 

16.000 

18.000 

20,000 

24,000 

28,000 

82,000 

36.000 

40,000 

44,000 

48.000 

52.000 

56.000 

GO.  000 

64.000 

68,000 

72.000 

76.000 

80, 000 

84.000 

88.000 

02,000 

90,000 

100,000 

104, 0()0 

108.000 

112, 000 

116,000 

120,000 

124,000 

128.000 

132,000 

175,400 


Pound*, 


I-    - 


28,070 


Inch. 

0. 

.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.IHMX) 
.0000 
.0001 
.0001 
.0002 
.0002 
.0004 
.0005 
.0006 
.0009 
.0011 
.0012 
.0015 
.0020 
.0028 
.0068 
.0072 
.0084 
.0003 
.0100 
.0115 
.0122 
.0130 
.0140 
.0151 
.0160 
.0175 
.0190 
.0203 
.0224 
.0241 
,0278 
.0310 
.0353 
.0390 
.0424 
.0480 


Inch. 
0. 


InitUl  load. 


Tensile  strength. 


Fractured  covers  through  outside  rivet  holes.    Granular. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  28,970 

Tension  on  net  section  of  covers do 34,040 


iTTba.  &/se  \  &/e7. 


7^ 


O  O-^  Ot  o 


5^ 


i9 


^  ^ 


-Z=2fc ^-^ 


V>^       K^ V^       V^ 


1     'ff/zSa 


Kyyo^.  &/ff»%^.9/s0. 


73 


J^ 
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No.  9167. 
Marks,  B  22. 

I''  steel  plate,  f "  iron  rivets. 
Punched  boles;  punch  |J",  die  J"  diameter. 
Gross  sectional  area  of  web  plate,  7'M}9  x  ".745  =  5.952 
Gauged  length,  6''. 


square  inches. 


Applied  loads. 

In  gauged  length. 

1 

1 

ToUl. 

Pounds. 
500 
1,000 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10,000 
12,000 
14,000 
16.000 
18, 000 
20,U00 

Per  square 
inch. 

Elongation.         Set. 

Kemarks.                                  ; 

i 

Pounds. 

Inch. 

0. 

.0000 
.0000 
.0000 
.0000 

Inch. 
0. 

ItiiLial  load. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 

.ooo:i 

.C004 
.0006 
.0008 
.0009 
.0011 
.0013 
.0016 
.0018 
.0021 
.0037 
.0042 
.0052 
.  0081 
.0088 
.0092 
.0099 
.0107 
.0210 
.0219 
.0222 
.0233 
.0249 
.0270 
.0318 
.0350 
.0375 
.0406 
.0440 
.0482 
.0528 
.0577 

:".:::::":: 







24,000 

... . 


28,000 

82,  (KM) 

30,000 

40,000 

44,000 

::::::::::"' 

48,000 

52,000 

56,000 

00,000 



64.000 

.; 

68,000 

72, 000 



76, 000 

8(1, 000 



84,  OlMl 



S8.  GOO 

92.  000 

96,  (tdO 

:::::::::::: 

100,  UOO 

104,000 

108,000 

112,  000 



116.000 

120.  000 

::::::::;::! 

124;  000 
128,000 
132,000 
169, 480 

28,470 

Tonaile  strength. 

Sheared  the  rivets.    Started  crack  in  one  hole  in  cover. 
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So.  9168. 
Marks,  B  23. 

f"  steel  plate,  J"  steel  bolts. 
Punched  holes;  punch  fj",  die  J"  diameter. 


GroBS  Boctional  area  of  web  plate,  8".00x''.747. 
Shearing  area  of  bolts,  ^'.73  diameter 


.  sq  uare  inches . .  5. 976 
do....  3.348 


In  gauged  length. 


Applied  loads. 

—  -  -- 

TotaL     j       inch  ^"^  Elongation.!        Set. 


Pouiidx. 

500 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

12,000 

13,000 

14,000 

16,000 

18,000 

20.000 

24,000 

28,000 

32,000 

36,000 

40,000 

44,000 

48.000 

52,  000 

56. 000 

60,000 

64,000 

68.000 

72,000 

76,000 

80,000 

140,100 


Pounds. 


23.440 
41,840 


Ituh. 

0. 

.0000 
.0000 
.0001 
.0001 
.0001 
.0002 
.0004 
.0005 
.0006 
.0008 
.0012 
.0298 
.0327 
.0372 
.0435 
.0481 
.0518 
.0669 
.0727 
.0800 
.0870 
.0942 
.1039 
.1120 
.1200 
.1260 
.1318 
.1381 
.1440 
.1500 
.1578 


Remarks. 


o"*  '         Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. ' 
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No.  9169. 
Marks,  B  24. 

f"  steel  plate,  |"  iron  bolts, 
'anched  holes;  punch  H'S  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  8".06  X  ".746 

Shearing  area  of  bolts,  ''.73  diameter 


.  square  inches . .  6. 013 
do....  3.348 


Gauged  length,  6". 


Applied  loads. 


Ill  ganged  length. 


Total.     T®^^^|*^®  Elongation.        Set 


Pounds. 

500 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10.000 

12,000 

U,000 

15,000 

16,000 

17,000 

18,000 

20.000 

24,000 

28,000 

32,000 

36.000 

40,000 

44,000 

48,000 

52, 000 

56,000 

60,  OUO 

64,000 

68,000 

72,000 

76,000 

80,000 

114,200 


Pounds. 


Inch. 

0. 

.0000 
.0000 
.0000 
.0000 
.0001 
.0001 
.0003 
.0004 
.0005 
.0006 
.0008 
.0010 
.0014 
.0020 
.  0042 
.0059 
.0063 
.0201 


18.990 
34,110 


.0453 
.0611 
.0720 
.0819 
.0912 
.0991 
.  1050 
.1131 
.1180 
.1258 
.1315 
.1400 
.1475 


Remarks. 


Inch. 
0. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9380. 
Marks,  T  3. 

I"  steel  plate,  |"  iron  rivets. 
Funehed  holes;  panch  |i",  die  5  diameter. 
Gross  sectional  area  of  plate,  5".99  x  ''.717=4.29  square  inches. 
Gauged  length,  20". 


Applied  load*. 


Ib  gMiged  IbBgth. 


Total.     I 


Pounda. 
500 
1,000 
1.500 
2,U00 
2,500 
3,000 
4,000 
5.00U 
6,000 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13.000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23, 000 
24,000 
25.000 
26,  (lUO 
27. 000 
28,000 
29, 000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52, 000 
,^>3,  (KX) 
.54,000 
55,000 
56,000 
57,000 
RS,  000 
.■lO.OOO 
60,000 
61.000 
62.000 

o;{,ooo 


^*!nT*"lE»0°«»**«°i         ^^' 


Pound*. 


I 

Inch.  I       Inch. 

0.  0. 

.0000    , 

.0002    ! 

.0003    I 

.0003    ' 

.0004    I 

.0005    ; 

.0006     , 

.0007      

.0009    i 

.0010     

.0011      

.0013      

.0014      , 

.0015     

.0017    , 

.0019     

.0020    , , 

.0022    ' 

.0024    I 

.0025     

.0026     

.0028  I          .0002 

.0030      , 

.0031      

.oo:kj    

.00.14      

.0035    ' 

.0038    , 

.0039     I , 

. 0040      

.0042      

. 0044  .  0003 

.0045      , 

.0(W6     

.0048      

.0019      

.0060 

.0052      

.0054      , 

.0056    , 

.0058    I , 

.0060  I          .0008 

.0062    I 

.0064    ' 

.0066    I , 

.0068    I , 

.0070    , 

.0072    I 

.0074    I 

.0076    I  , 

.0078    , 

.0079  i          .0004 

.0080     

.0082    ' 

.0084     I 

.0086      , 

.0088    I 

.0090      

.0091    I 

.0003     ' , 

.0095     I 

.0097  I          .0005 

.0100     ; 

.0102     I 

.0105      


Remarks. 


Initial  load. 


I 


kJYo.  &i^SO. 


M^ 


* 

1                                                I 

00000CK300000; 

1 ...,.     ..-„■  ,.     ..    .1 

c7)^.  ^«5^/ 


.«*^ 
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Applied  loads. 


In  gauged  length. 


iPer 


Pounds. 
04,000 
65.000 
66,000 
67,000 
68,000 
68.000 
70,000 
71,000 
72,000 
73, 000 
74.000 
75,000 
76,000 
77,  000 
78,000 
79.000 
80,000 
81,000 
82.000 
83,000 
84,000 
85.000 
86,000 
87,000 
88.000 
89.000 
00.000 
91.000 
92,000 
93,000 
04.000 
95.000 
96.000 
97,000 
98,000 
99,000 
100,  ( 00 
120.000 
123,  000 

i:;o,ooo 

14U,  000 
150,000 
J60.000 
100,900 


Pounds. 


Inch. 
.0107 
.0100 
.0111 
.  0113 
.0115 
.0117 
.0119 
.  C121 
.0124 
.0126 
.0128 
.0130 
.0132 
.0135 
.0138 
.0140 
.0144 
.01.50 
.0155 
.0157 
.0160 
.0163 
.0166 
.0170 
.0173 
.0178 
.0185 
.0189 
.0260 
.0262 
.0265 
.0270 
.0274 
.  0280 
.0284 
.0289 
.0301 
.04 


TotaL  ;^«^,^3^Ekmg»t1on.    Set. 


Inch. 


.0009 


.0020 


.0042 


.0113 


39. 6C0 


.06 
.13 
.21 
.30 


I  Scale  started  off  plate. 


Tensile  strength. 


Sheared  the  rivets, 
plate. 


Started  a  fracture  at  sides  of  first  hole  in  the 
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Marks,  T  4. 

f "  steel  plate,  f "  irou  bolts. 

Punched  holes;  panch  |^",  die  J''  diameter. 

Gross  sectional  area  of  plate,  5". 95  X    '.717 square  inches..  4.27 

Shearing  area  of  bolts,  ".61  diameter do 3.50 

Gauged  length,  26". 

""  I  ]   '  "      "        ' 

Applied  loa«U.  In  gauged  length.      | 


Remarks. 


Total.      ^*';^2i'*™  Elongation.        Set. 


Pounds. 

500 

1,000 

1,500 

2,000 

2, 500 

3,000 

4,000 

5, 000 

6,00U 

7,000 

8,000 

9,000 

10,000 

11,000 

12. 000 

13.000 

14,  000 

15,000 

16,000 

17,000 

18,000 

19, 000 

20,000 

21,00U 

22,  OOO 

23.001 

24,000 

25.000 

26,  COO 

27.000 

28.000 

29,000 

30,000 

31,000 

32,000 

3:i.000 

34,000 

35.000 

37,000 

38,000 

39,000 

40,  000 

44,000 

48.000 

50. 00') 

.'*4, 000 

.58,000 

60.000 

64,000 

68,000 

72,000 

76,  000 

80.000 

81,000 

88.000 

92, 000 

06,000 

100,000 

110,000 

113, 100 


J*oundt. 


26,400 
32, 310 


Inch. 

0. 
.0001 
.  0(K)2 
.0003 
.0004 
.0005 
.0006 
.0007 
.  0008 
.0009 
.0010 
.0012 
.0014 
.0015 
.0017 
.0019 
.0021 
.0023 
.0025 
.0027 
.0028 
.0030 
.  0032 
.0034 
.0036 
.  00."?H 
.0040 
.0044 
.0040 
.0048 
.0051 
.0054 
.0057 
.0076 
.0081 
.0107 
.0140 
.0300 
.03 
.03 
.05+ 
.07 
.08 
.10 
.11 
.12 
.12+ 
.13 
.13  + 
.15 
.16 
.17 
.18 
.18+ 
.19 
.20 
.21 
.22 
.24 


Inch. 
0. 


Initialload. 


.0008 


.0009 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 

A  number  of  the  bolts  hatl  their  threads  cut  beyond  the  shearing 
plane. 
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Ko.  9381. 
Marks,  T  4. 

f "  steel  plate,  |"  irou  bolts. 
Punched  holes;  punch  U",  die  i"  diameter. 

717 


Gross  Kectional  area  of  plate,  5''. 95  X 
Shearing  area  of  bolts,  ".61  diameter. 


.square  inches. 
do . . . 


4.27 
3.50 


Gauged  length,  26". 


Applied  loads. 


Tn  gauged  length. 


Total.      ^*^^i^2;"'™  Elongation.        Set. 


Pounds.       ]*ounds. 
500 

1,000  ; 

1,500  

2,000  

2,500  ■ 

3,000  

4,000  

5,000  

6,00(1  

7,000  

8,000  ■ 

9, 000  

10,000  

11,000  

12,000  ■ 

13,000  

14,000  

15, 000  

10,000  

17.000  

18,000  

19,000  ' 

20,000  

21, 000  

22.000  

2;j,00>  

24,000  ' 

2.5.000  

2fl,(.00  

27. 000  

28.000  ! 

29,000  ' 

30,000  

31,000  , 

32,000  ! 

33,000  1 

34,000  ' 

35,000  

37,000  

38,000  , 

39,000  1 

4.0,000  

44,000  1 

48,000  ' 

50.00!)  I 

54,000  

58.000  ! 

60,000  ' 

04,000  

68,000  

72,000  ; 

76.000  i 

80,000  

81.000  ■ 

88.000  

92. 000  , 1 

96,000  I j 

100.000  ' ' 

110.000  

"vc.  {  31:^0  : 


Inch. 
0. 

.0001 

.  0002 

.0003 

.0004 

.0005 

.OOOG 

.0007 

.0008 

.0009 

.0010 

.0012 

.0014 

.0015 

.0017 

.0019 

.  0021 

.0023 

.  0025 

.0027 

.0028 

.0030 

.  0032 

.0034 

.0030 

.  003K 

.  0040 

.0044 

.0040 

.0048 

.0051 

.0054 

.0057 

.0076 

.0081 

.0107 

.0140 

.0300 

.03 

.05 

.06^ 

.07 

.06 

.10 

.11 

.12 

.12+ 

.13 

.13^- 

.15 

.16 

.17 

.18 

.18+     I 

.19        ! 

.20 

.21 

.22        I 

.24 


Remark  B. 


Inch. 
0. 


Initial  load. 


.0008 


.0009 


Tensile  strength. 
Shearing  strength  of  holta. 


Sheared  the  bolts. 

A  number  of  the  bolts  had  their  threads  cut  beyond  tlie  shearing 
plane. 


T 

dbtO  o  o 

O  O^G-p  O 

1 ' 

,   i^"^^    i^">^    /'^    iTN.- 

C^Vb.  ^t?*?<?. 


1^ 
0 

oo'^o.oo 

^§1 

Hi 

o  o  o*c\o 

^ 


^   l^->^  r^   <^^ 
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No.  9382. 
Marks,  T  21. 

J"  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  |^",  die  3"  diameter. 

Qross  sectional  area  of  plate,  8".93  X  ".490 square  inches . .  4. 38 

Net  sectional  area  of  plate,  7".49  X  ".490 do 3.67 

Gauged  length,  15". 


Applied  loads. 


TotAl. 


Pounds. 

600 

1,000 

1,500 

2,000 

2,500 

8,000 

4.000 

!i,  000 

(i,000 

7,000 

R.OOO 

9,000 

10,000 

11,000 

12, 000 

13, 000 

14,000 

15,000 

16, 000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

2.5,000 

26.000 

27. 000 

28,  000 

29.000 

30,000 

31,000 

32,  000 

33,  000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
51,000 
52.000 
53,000 
54,000 
55.  000 
50,000 
57,000 
58,000 
59,  000 
60,000 
01,000 
02,000 


Per  sqiiAre 
inch. 


Ill  gauged  leBgth. 


Elongation.         Set. 


PoundM. 


H.  Doc.  131- 


Jneh. 

0. 

.0001 
.0001 
.0001 
.  0002 
.  OOO'i 
.00(3 
.  0005 
.0006 
.  90('7 
.  0007 
.0009 
.0010 
.0011 
.  0012 

.00]:^ 

.0(»U 
.0015 
.0010 
.0016 
.0017 
.0010 
.  Ou'.iO 
.  001' 1 
.  0022 
.001!3 
.  0025 
.0026 
.0027 
.0028 
.0030 
.0031 
.0032 
.0033 
.0034 
.0036 
.0037 
.0038 
.00:i9 
.0040 
.0042 
.0043 
.0045 
.0046 
,0047 
.0048 
.0050 
.0051 
.0053 
.  0054 
.0056 
.0057 
.0058 
.0060 
.0062 
.0063 
.0064 
.0066 
.0067 
.0069 
.0070 
.0072 
.0074 
.0076 
.0078 

—20 


Bemarks. 


Inch, 
0. 


Initial  load. 


.0001 


0001 


.O-JOS 
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Applied  loads, 
Total.     :—,^: 


Per  square 
inc 


In  gauged  length. 


Elongation.         Set. 


Poundi. 
63, 000 
64.000 
65,000 
66.000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75.000 
76,000 
77,000 
78,000 
79,  000 
80,000 
81,  000 
82,000 
83.000 
84,000 
85.000 
86,  000 
87,000 
88,000 
89,000 
90,000 
91,000 
02.000 
93,000 
94. 00(1 
95,000 
96.000 
07,000 
98,000 
90, 000 
100, 000 
101,000 
102,000 
103,000 
104,000 
105,000 
106,000 
107, 000 
108,000 
109,000 
110.  000 
111,000 
112.000 
113,000 
114,000 
1 15.  000 
116, 000 
117.000 
120, 000 
130,  000 
140. 000 
150.000 
157,  -too 


Pounds. 


35,940 


Inch. 
.0080 
.  0082 
.0084 
.0085 
.0086 
.0089 
.0091 
.0093 
.0096 
.  0101 
.0104 
.0106 
.0112 
.0116 
.0120 
.0124 
.0127 
.0132 
.0141 
.0146 
.0150 
.0156 
.0161 
.0166 
.0171 
.0175 
.0176 
.0181 
.0187 
.0192 
.0194 
.0196 
.0200 
.0202 
.0205 
.0208 
.0211 
.0215 
.0221 
.0224 
.0226 
.0229 
.0232 
.0237 
.0242 
.0246 
.0249 
.0256 
,0270 
.0272 
.0276 
.0281 
.0288 
.029-4 
.0330 
.04 
.06 
.07 
.12 


Remarks. 


Ineh. 


.0011 


.0035 


.0071 


.0091 


,0111 


Tensile  strength. 


Fractured  plate  across  first  row  of  rivet  holes.    Granular. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do... 


35,d40 
42, 81^0 
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No.  9383. 
Marks,  T  22. 

i"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  |^",  die  f "  diameter. 

Grons  sectional  area  of  plate,  9".03x ''.490 sqnare  inches. .  4. 42 

Shearing  area  of  holt8/'.61  diameter do 2.92 

(ranged  length,  15". 


Applied  loads. 


Toliil. 


Pound*. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
13,000 

ie,ooo 

17.000 
18.  000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
80,000 
32,000 
36,000 
40,000 
44,000 
48.000 
50,000 
54,000 
58,000 
00,000 
04,000 
68,000 
72,000 
76,000 
80,000 

84,000 


Per  Miuare 
incli. 


In  gauged  length. 


Elongation.-        Set. 


Pounds. 


'{ 


Jneh. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0018 
.0019 
.0020 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 


19,000 
28,770 


.0036 

.0041 

.06 

.06 

.07 

.08 

.09 

.10 

.11 

.11  + 

.12 

.13 

.13+ 

.15 

.16 

.17 

.18 

.20 

.23 


Remark  8. 


Inch. 
0. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Slieared  the  bolts. 

Bolts  in  part  found  in  loose  condition, 
testing,  using  a  wrench  of  14"  leverage. 


They  were  all  set  up  before 
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No.  9384. 
Marks,  T  13. 

A"  steel  plate,  f "  irou  rivets. 
Punched  holes;  puoch  -H",  die  J"  diameter. 

GroBS  sectional  area  of  plate,  7".56  x  ''.490 square  inches . 

Net  sectional  area  of  plate,  6".12  x  ".490 do... 

Gauged  length,  15". 


3.70 
3.00 


Applied  loads.              In  gauged  length. 

Total. 

Per^Bqnare'gj,^^,,,,^ 

Set. 

Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 

Pounds. 

Inch. 
0. 
0001 

Inch. 
0. 

Initial  load. 

.0001 

.  0001 

.0002 
.0003 
.0004 

.0005 

.0006 
.0008 
.0009 
.0011 
.0012 
.0014 
.  0015 
.0016 
.0017 
.0018 
.0020 
.0021 
.0022 
.  0023 
.0024 
.0025 

13.  000 

14,000 

15,000 

10, 000 

17,000 
18,000 
19, 000 

20,000 

.0001 

21,000 

22,000 

.0026 
.  0028 

23,000 

24,000 

.  0029 
.0030 
.0031 
.0033 
.0034 



25.  UOO 

26,000 

27,000 

28, 000 

29,000 

30, 000 

.  0036 
.0038 
.0040 
.0041 
.0042 
.0044 
.0045 
.0046 
.0048 
.0050 
.0051 
.0053 
.0055 
.0056 
.0058 
.0060 
.0061 

.0001 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,  000 

38, 000 
39,000 

40,000 
41,000 

.0001 

42,000 

43,000 

44,000 
45.000 
46.000 
47,000 
48. 000 
49,  (KM) 
50.000 
61,000 
52,000 
63,  000 
54,000 
55,000 
66.000 
57,000 
58.000 
59.  0(J0 

.0063 
.0065 
.0066 
.0067 
.0070 

.0004 

.0072 
.0074 
.0076 
.0078 
.0080 

.0082 
.0085 
.0087 
.0090 
.0094 



60.000 

.0012 

61  OOO 

62,000 

.0096 

Kemarks. 


cTVh.  S^S^. 


^ 


7;C 


O^^Or^O    O 

O  a  Oi^O,: 


4-  C^  :> 


^^>fc ^=^ 


TCT — 'CT — ^z:?' — 'CT^ 


c;>?7. 9^^^. 


r^' 


,*^ 


a"Oi  o  o 
o  o^'^o^^o 


o\ 
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ApplMload*. 

R«maTkt. 

X^      P.r_j^«™ 

1 
Elongation.        Set. 

Pounds. 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
89,000 
90,000 
91,000 
92,000 
99,000 
94.000 
95,000 
08.000 
100,000 
110,000 
120,000 
127,100 

Pounds. 

Inch. 
.0100 

Inch.     . 

Tensile  strength. 

.0106 
.0111 
.0115 
.0120 
.0126 
.0130 
.0134 

.0040 

.WW 

.0142 
0145 

.0148 
.0151 
.0155 
.0150 
.0162 
.0166 
.0170 

.0174 

.0061 

.0180 

.0183 

.0186 

.0190 

.0103 

.0196 

.0201 

.0205 

.0210 

.0216 

.0225 

.0232 

.0241 

.0249 

.03 

.03+ 

:r 

.08 

.0082 

84,360 

1 

Fractured  plate  across  first  row  of  rivet  holes.    Granular. 

Maximum  stress  on  joint. 

Tenaion  on  gross  section  of  plate ponnds  per  sqnare  inch . .  34,350 

Tension  on  net  section  of  plate -. f <lo....  42,370 
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No.  9385. 
Marks,  T  14. 

J"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  ij",  die  f"  diameter. 

Gross  sectional  area  of  plate,  7".49  X  ".488 square  inches. 

Shearing  area  of  bolts,  ".61  diameter do.. . 


3.65 
2.34 


Applied  loads. 


Total 


Poundt. 

500 

1,000 

1,600 

2,000 

2,500 

8,000 

4,000 

5,000 

6,000 

7,000 

6,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18,  COO 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

30,000 

36,000 

40,000 

44.000 

48,000 

54.000 

58,000 

64,000 

68,000 

72,000 

76,000 

80,000 

81,800 


Per  squaro 
inch. 


In  gauged  length. 

!  \ 

I  Elongation.         Set. 


Pounds. 


22,410 
84,960 


Inch. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0019 
.0020 
.0021 
.0023 
.0025 
.0027 
.0029 
.0031 
.0033 
.0085 
.0040 
.0051 
.03 
.14 
.16 
.17 
.17+ 
.17+ 
.19 
.20 
.22 
.23 
.24 
.26 
.27 


Inch. 
0. 


.0003 


Remarks. 


IniUal  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 


CTyh.  9*386. 


♦         ^' 


n 

4. 

o  o'oi 

v^     Vw/*     v--* 


ij^n>,£^^7: 


u_u    u-jj — tor 
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No.  9386. 
Marks,  T  6. 

J"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  |^",  die  5"  diameter. 
Gross  sectional  area  of  plate,  5".98  x  ".489  =  2.92  square  inches. 
Gauged  length,  15". 


Applied  loads. 

In  gangei 
Elongation. 

d  length. 

Remarks. 

T^**!      •  PerMiuar© 

Set. 

PoufuU. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10  000 

Pounds. 

Inch,       i      Inch. 
0.                    0. 

Initial  load. 

.0002 
.0008 
.0004 
.0004 
.0006 
.0006 
.0008 
.0010 
.0011 
.0012 
.0014 
.0015 
.0018 
.0019 
.0021 
.0024 
.0026 
.0028 
.0030 
.0032 
.0038 
.0034 
.0036 
.0038 
.0040 
.0042 
.0044 
.0047 
.0049 

1^  000 

12  000 

13,000 
14,000 
15,000 
16.000 
17.000 
18.000 
19,  000 
20.000 
21,000 
1      22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,  Olio 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36, 000 
37,000 
38,000 
39,000 
40,000 
41.000 
42  000 



0. 

.0051 
.0054 
.0055 
.0057 
.0059 
.0061 
.0063 
.0065 
.0067 
.0070 
.0072 

.0002 



0075 

.0077 
.0088 
.0085 
.0087 
.0089 
.0091 
.0094 
.0096 
.0099 
.0101 
.0104 
0108 

.0003 

* 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 

61.000 
62,000 
63,  OCO 
64,000 

.0005 

.0113 
.0115 
.0119 
.0125 
.0133 
.0180 
.0145 
.0154 
.0163 

.0164 
.0166 
.0171 
.0169 



■"**  .0046 

Heated  16  hours. 
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No.  9386— CoDtinued. 


ApplicMl  loads. 

In  gauged  length. 

Total. 

PoiiniU. 
65.0110 
66,000 
67.000 
68.000 
69.000 
70,000 
71.000 
72,0.0 
73,000 
74,000 
75.000 
80,000 
84,000 
92.000 
06.000 

Per  aquare 

Elongatlon.j       Set. 

Poundt. 

Inch. 
.0202 
.0211 
.0220 
.0227 

Inch. 



.0237 
.0247 
.0264 
.0269 
.0275 
.0286 
.0302 
-     .04 
.08 
.14 

.0111 

32,880 

Tensile  strength. 

Remarks. 


Sheared  the  rivets, 
row. 


Started  a  fracture  at  sides  of  rivet  hole  in  first 
No.  9387. 


Marks,  T  6. 

i"  steel  plate,  §"  iron  bolts. 

Punched  holes;  punch  H'S  d^®  i"  diameter. 

Gross  sectional  area  of  plate,  5".99  X  ''.488 square  inches. .  2. 92 

Shearing  area  of  bolts,  ".61  diameter do 1. 75 

Gaufi^ed  length,  15". 


Applied  loads. 


In  gauged  length. 


Total. 


Poundtt. 

500 

1,000 

1.500 

2,000 

2.500 

3.000 

4,000 

6.000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

18.000 

17,000 

22.000 

26,000 

30,000 

34.000 

38.  000 

42.000 

44.000 

48,000 

51,800 


Per  nqnare 


iX*"F»'"'«»«''°]    s**- 


Remarks. 


Pounds. 


17, 740 
29,600 


Inch. 

0. 

.0001 
.0001 
.0003 
.0004 
.0005 
.0006 
.00U8 
.0010 
.0012 
.0014 
.0016 
.0019 
.  0021 
.0025 
.0029 

Inch. 
0. 

.0033 

.0039 

.0050 

.03 

.08 

.11 

.13 

.16 

.17 

.18 

.19 

.21 

Initial  load. 


Ten8ile*8trength. 
Shearing  strength  of  bolto. 


Sheared  the  bolts. 


t 


I 


15 


4 


o 

0 

o 

o.-^^. 

o 
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No.  9388, 
Marks,  T  25. 

J"  steel  plate,  ^"  iron  rivets. 
Panelled  holes;  paneh  ii'^,  die  f'^  diameter. 

Gross  sectional  area  of  plate,  16^^45  x  '^231  =  3.80  square  inches. 
Ganged  length,  15'^ 


Appllt 

»d  loads. 

Per  sqtiare 
inob. 

In  gauged  length. 

Rema 

Total. 

I 
Elongation.        Set. 

Paunda. 

500 

1,000 

1        1,500 

2,000 

Poundt, 

Inch.      <      Ineh.      , 



.0001 

^^* 

:::::::::::: 

.0003 
.0004 
.0005 



2,500 

3.000 

.0006 

4,000 
5,000 
6,000 

.0008 
.0011 
.0013 
.0016 
.0019 
.0021 
.0024 
.0026 
.0029 
.0031 
.0033 
.0035 
.0038 

.       . . 

7,000 
8,000 
,        0,000 
10,000 
11,000 
12, 000 
1»,000 
U,000 

15.000 

16.000 

17.000 

.0041 

18,000 

.0044 
.0046 
.0048 
.0051 

10,100 

20,000 

.0004 

21,000 

'^,000 

.0054 
.0057 
.0050 
.0002 
.0065 
.0060 

23,000 

24.000 
25,000 
26,000 
27,l>00 

::;::::::::: 

28,000 

.0072 
.0075 
.0079 
.0085 
.0089 
.0091 
.0094 
.0096 
.0101 
.0104 
.0108 
.0112 
.0115 
.0121 
.0124 
.0128 
.0131 
.0134 
.0137 
.0140 
.0143 
.0146 
.0149 
.0152 
0155 
.0158 
.0161 
.0163 
.0166 
.0160 
.0171 
.0175 
.0177 
.0181 
.0184 
.0186 
.0189 

29,000 

HO,  000 

.0015 

31,000 
32,000 



- 

33,000 

34,000 

35,000 

36.000 

37,000 

38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 

.0088 

* 

.0049 

56,000 

57.000    1 

58,  OOU     1 

59,000 

60,000    1 
61,000 
62.000    1 
63,000 
64.000 

.0062 
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RIVETED   AND   BOLTED   JOINTS. 
No.  9388— Continued, 


Applied  loads. 


In  ganged  length. 


Kemarks. 


Total.  ^^\^^'^\^\ong^tioii.        Set. 


Poundt. 
95,000 
66,000 
67,000 
68. 000 
69,000 
70. 000 
71.000 
72,000 
73,000 
74,000 
75.000 
76,000 
77.000 
78,000 
79.000 
80,000 
81.000 
82,000 
S:\.  000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
90,000 

Pound*. 



01,000 

92,000 

03,000 

94,000 

95,000 

06,000 
97.000 

96,000 

99,000 

100,000 

110,000 

120,000 

130.  (KM) 
140.  000 
150,000 
160.000 
160, 700 

44,660 

Inch. 
.0191 
.0194 
.0196 
.0200 
.0203 
.0205 
.0210 
.0212 
.0215 
.0216 
.0218 
.0221 
.0223 
.0226 
.0228 
.0230 
.0235 
.0239 
.0242 
.0244 
.0246 
.0250 
.0254 
.0257 
.0260 
.0204 
.0269 
.0271 
.0275 
.0277 
.0280 
.0283 
.0280 
.0290 
.0293 
.0295 
.03 
.04 
.06 
.07 
.11 


JneA. 


.0072 


.0079 


.0002 


0104 


Tensile  strength. 


Sheared  the  rivets. 


t 


8 


o 

o 

o 

o„ 
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No.  9389. 
Marks,  T  26. 

J"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  |i",  die  J"  diameter. 


Gross  sectional  area  of  plate,  I2".04x''.250  . 
Shearing  area  of  bolts^  ''.61  diameter 


.sqaare  inches.. 
do.... 


3.01 
2.92 


Ganged  length,  15^'. 


I        Applied  loads.  In  ganged  length. 

I     '^«**^-       ^*i^h.*"  Elongation.        Set. 


Remarks. 


Pounds. 

'         500 

],000 

1,500 

2,000 

2,500 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

30,000 

84,000 

38,000 

42,000 
46,000 
50.000 
54,000 
58.000 
02,000 
06,000 
70,000 
74.000 
78,000 
82,000 
86.000 
90,000 
94,000 
100, 000 

106.200 


Pounds. 


Inch. 

0.  i 

.0001  !. 

.0002  {. 

.000:}  . 

.0005  . 

.0006  1. 

.0009  . 

.0012  . 

.0015  . 

.0017  . 

.0021  . 

.0023  1. 

.0027  . 

.0031  . 

.0040  . 

.0048  . 

.0056  . 

.0065  . 

.0076  . 

.0085  . 

.0095  . 

.0109  . 
.0126 

.0150  . 

.0171  ,. 

.0197  - 

.0235  . 

.0275  1. 

.03  '. 
.05 
.06 

.08  1. 

.09  '. 


S      H4,950 
I      36, 080 


.10 

.10 

.11 

.12 

.13 

.13  + 

.15 

.15+ 

.16 

.16+ 

.17 

.19 

.20 

.21 

.25 


Inch. 
0. 


.0089 


Initial  load. 


After    hammering   lightly  with  a  2^i>oand 
hammer. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9390. 

Marks,  T  17. 

J"  steel  plate,  f "  iron  rivets. 

Panched  holes;  panch  H'S  ^^^  i'*  diameter. 

Gross  sectional  area  of  plate,  13^^45  x  ^'.242  =  3.25  square  inches. 

Ganged  length,  15'^ 


Applied  loads.              In  ganged  length. 

Bamarks. 

ToUd. 

! 

Pounds. 

500 

1,000 

1,500 

2.000 

2,500 

8,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10.000 

11.000 

12,000 

1.1,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

Ptnmdt. 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

.0001 
.0002 
.0008 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0012 
.0014 
.0016 
.0018 
.0020 
.0021 
.0024 
.0026 
.0028 
.0030 
.0081 

.0034 

0. 

.0036 
.0087 
.0089 
.0041 
.0043 
.0046 
.0948 
.0050 

24,000 

25,000 

26,000 

27.000 

28,000 

.. 

20,000 

.0052 
.0055 
.0058 

30.000 

.0005 

31,000 

32,000 

.0061 
.0063 
.0066 
.0069 

83.000 

:u,ooo 

85.000 

36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,00l> 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
82,000 
03,000 

.0071 
.0074 
.0076 
.0079 
.0082 
.0086 

.0016 

.0088 
.0090 
.0093 

.0096 
.0098 

.0102 
.0106 
.0109 
.0111 
.0116 

.0024 

.0119 
.0121 

.0124 
.0128 
.0130 
.0133 

.0136 

.0139 
.0142 
.0149 
.0152 
.0154 

.0039 

............ 

o 
o 


o 


**• 
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RIVETED   AND   BOC^TED   JOINTS. 
ISo.  9390— Continued. 


817 


- 
Applie 

TotaL 

Pound*. 
64,000 

d  loads. 

In  gauge 

d  length, 
set. 
Inch. 

Per  sanare 
Inch. 

Pounds. 

Elongation. 

- 

Inch. 
.0157 
.0160 
.0163 
.0166 
.0169 
.0172 
.0175 
.0181 
.0184 
.0187 
.0190 
.0193 
.0196 
.0199 
.0202 
.0204 
.0208 
-0212 
.0215 
.0220 
.0225 
.0229 
.0236 
.0243 
.0249 
.0255 
.0268 
.  0280 
.0310 
.03+ 
.04 
.06 
.08 
.11 

- 

65,000 

66,000 

67,000 

68.000 

69,000 

70,000 

.0049 

71.000 

72,000 



73.000 

74,000 



75,000 

76,000 

77.000 
78.000 
79,000 
80.000 



.0080 

81,000 

82,  000 

83,000 

84,000 

* 

:::::::::::' 

85,000 

:::::::::::: 



86,000 

87.000 

H8,000 

89.000 

90,000 



.0124 

91,000 

92,000 

94,000 

100,  000 

110,000 

120,000 

130,000 

138,800 

42,716 

Tensile  strength. 

Bemarks. 


Sheared  the  rivets. 
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RIVETED   AND    BOLTED   JOINTS. 


No.  9391. 
Marks,  T  18. 

J"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  fj",  die  |"  diameter. 

Gross  sectional  area  of  plate,  9".99  X  ^'.250 square  IncheB . 

Shearing  area  of  bolts,  ".61  diameter. do... 

Gauged  length,  15". 


2.50 
2.34 


Applied  loads. 


Id  gauged  length. 


Total. 


Per  aqiiare 


incl 


Remarks. 


dSI"^"  Elongation.        Set. 


Poundt. 
500 

Pounds. 

Inch.       1      Inch. 

0.             '         0. 

1,000 
1,500 
2,000 
2,  .500 
3,000 
4,000 
5,000 

.0001 

.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0013 
.0015 
.0017 

G.OOO 

7,000 
8,000 
0,000 

10,000 

11,000 

.0010 

12,000 
13.000 

.0021 

.0024 

.0026 

.0028 

.0030 

.0034 

.0036 

.0040 

.0048 

.11 

.12 

.14 

.15 

.16 

.17 

.17 

.18 

.19 

.20 

.21 

.22 

.23 

.25 

.26 

.28 

.30 

14,  000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

.0011 

21,000 
24,000 
28,000 
32.000 
36  000 

40,000 
44,000 

48.000 
52,000 
56,000 
00,000 

64,000 

08,000 

72,000 
76  000 

80  000 

84,000 

(      iu  Ain 

87.100    1^      37;225 

Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9392. 
Marks,  T  9. 

i"  steel  plate,  |"  iron  rivets. 
Punclied  holes;  punch  -}-J",  die  f  diameter. 

Gross  sectional  area  of  plate,  10".15  x  ".253  =  2.57  square  inches. 
Gauged  length,  15". 


Applied  loads. 


In  ganged  length. 


Total. 


Per  square 


aSh^^  Elongation.!        Sot. 


inci 


Remarks. 


Pounds, 
500 
1,000 
1,500 
2.000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
10,000 
20, 000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,  UOO 
37,000 
38, 0(N) 
39, 000 
40,000 
41,000 
42.000 
48,  OUO 
44,  OOU 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53.000 
54.  000 
55.000 
50, 000 
57.000 
58,000 
50,000 
80,000 
61,000 
62,000 
63,000 
64,000 


PoimiU. 


Inch. 

0. 
.0001 
.0003 
.0003 
.0005 
.0006 
.0008 
.0010 
.0013 
.0015 
.0017 
.0020 
.0023 
.0026 
.0029 
.0032 
.0034 
.0037 
.0040 
.0042 
.0045 
.0048 
.0050 
.0053 
.0Q56 
.0060 
.0064 
.0067 
.0071 
.0075 
.  0079 
.0083 
.0088 
.0093 
.0097 
.0102 
.0108 
.0112 
.0117 
.  0121 
.0126 
.0131 
.0135 
.0142 
.0146 
.0150 
.0155 
.0160 
.0163 
.0168 
.0172 
.0177 
.0182 
.0189 
.0193 
.0197 
.0201 
.0206 
.0210 
.0215 
.0217 
.0223 
.0227 
.0236 
.0240 
.0244- 
.0249 


Inch. 
0.  Initial  load. 


.0007 


.0022 


.0046 
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No.  9392— Gontinaed. 


Applied  loads. 

In  gauged  length. 

Total. 

PerBonare 

Elongation. 

Set. 

Poundt. 
65  000 

roufuU. 

Inch. 
.0255 
.0262 
.0268 
.0273 
.0281 
.0289 
.03 
.04 
.06 
.07 
.08 
.10 
.17 
.87 

Inek. 

66,000 

67,000 

68,000 

60,000 

70,000 

.0128 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

105,900 

41, 210 

Remarks. 


Tensile  strength. 


Sheared  the  rivets. 

Fracture  started  at  outside  row  of  rivets  in  one  plate,  and  at  end  of 
same  plate  in  front  of  the  inside  row  of  rivets. 


( 
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No.  9393. 
Marks,  T  10. 

i"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  ^",  die  f'  diameter. 

Gross  sectional  area  of  plate,  8''.06  X  ''.253 square*  inches. 

Shearing  area  of  bolts,  ^'.61  diameter do. . . 

Gauged  length,  15''. 


2.04 
1.75 


Applied  loa'ls. 

In  gauged  length. 

T»t.i.  i^'^'ta'T" 

Elongation. 

Set. 

Bemarks. 

Pounds. 

500 

1,000 

1.500 

2.000 

2,500 

3.000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

24.000 

28,000 

32.000 

36,000 

40,000 

44.000 

48,000 

52,000 

56,000 

60,000 

64,000 

66,700 

Pound*. 

Inch.             Inch. 

0.                         0. 

Initial  load.                                                               i 

.0001 

.0003 

.0004 

.0005 

.0007 

.0009 

.0012 

.0015 

.0019 

.0022 

.0025 

.0028 

.0031 

.0034 

.0038 

.0042 

.0046 

.0052 

.0059 

.0096 

.  0235 

.0308 

.03 

.04 

.05 

.06 

.09 

.10 

.11 

.12 

.14 

.16 

.17 

.21 

. 



Tensile  strength. 
Shearing  strength  of  bolts. 

.0256 

\ 

f      32,700 
\      38.110 

Sheared  the  bolts. 
H.  Doc.  131— 
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No.  9394. 
Marks,  T  23. 

J"  steel  plate,  §"  iron  rivets. 
Punched  holes;  punch  -H",  die  f  diameter. 
Gross  sectional  area  of  web  plate,  11".42  x  ".716 : 
Gauged  length,  16". 


:  8.18  square  inches. 


Applied  loads. 


Total. 


;  Per  square 
I       inch. 


Pounds. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
18,000 
18,000 
20,000 
22,000 
24,000 
2«,000 
28,000 
30,000 
32,000 
84,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02,000 
S4,000 
96,000 
98.000 
loo.  000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128,000 
130,000 


Pounds. 


In  gauged  length. 


Elongation. 


Ineh. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0010 
.0011 
.0012 
.0012 
.0013 
.0013 
.0014 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0022 
.0023 
.0024 
.0025 
.0026 
.0027 
.0028 
.0029 
.00:40 
.0031 
.0082 
.0033 
.0034 
.0035 
.0036 
.0037 
.0039 
.0040 
.0041 
.0043 
.0044 
.0045 
.0047 
.0048 
.0049 

.oasi 

.0052 
.0053 
.0055 
.0056 
.0058 
.0060 
.0062 
.0064 
.0066 
.0069 
.0071 
.0098 
.0100 
.0102 
.0105 
.0107 
.0109 
.0111 
.0112 


Set. 


Bemarks. 


Jneh. 
0. 


.0002 


.0008 


.0005 


.0010 


.0047 


Initial  load. 
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No.  9394— Gontinaed. 


323 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUL 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
132,000 
1^4,000 
1^6,000 
i:{8,000 
140,000 
142,000 
144,000 
146,000 
148.000 
150.000 
152.000 
154.000 
166,000 
158,000 
160,000 
182,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178,000 
180,000 
182,  OuO 
184,000 
186,000 
188,000 
190,000 
192,000 
194,000 
196,000 
198,000 
200,000 
220,000 
230,000 
240,000 
260,000 
280,000 
292,900 

Pounds, 

Inch. 
.0120 
.0123 
.0128 
.0131 
.0134 
.0140 
.0142 
.0143 
.0146 
.0149 
.0152 
.0155 
.0159 
.0161 

Inch, 

Scale  started  off  web  plate. 
Tensile  strength. 

.OOM 

.0163 

.0085 

.0168 
.0170 
.0173 
.0178 
.0180 
.0183 
.0186 
.0191 
.0196 
.0204 
.0212 
.0219 
.0224 
.0227 
.0234 
.0240 
.0246 
.0251 
.0259 
.0276 
.08 

.0110 

.0159 

.06 
.12 
.19 

"■'85,8i6'* 

Sheared  the  rivets, 
plate. 


Fractures  started  at  side  of  a  rivet  hole  in  web 


324 
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Fo.  9395. 
Marks,  T  24. 

f"  steel  plate,  |"  iron  bolts, 
^unclied  holes;  paiich  Hi  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  8'\46 X '^719 square  inohes. . 

Shearing  area  of  bolts,  ".61  diameter do 

Gauged  length,  15^'. 


6.08 
5.84 


Applied  loadA. 

In  ganged  length. 

• 
Remarks. 

Total. 

Per  gonare 
inch. 

Elongation. 

Set 

Pounds. 

500 

1,000 

2,000 

4,  (MX) 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 

22,000 

24,000 

26,000 

28.000 

30.000 

32,000 

34,000 

86.000 

38,000 

40,000 

42,000 

44,000 

46,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

160,000 

160.000 

170,000 

Pound$. 

Inch. 

0. 

.0000 
.0001 
.0002 
.0004 
.0005 

Inch. 

0. 

Initial  load. 

Scale  Atarted  off  web  plate. 
Tensile  strength. 
Shearing  strength  of  bolts. 

.0006 
.0008 



.0000 
.0011 
.0018 

.0015 
.0016 
.0018 
.0020 
.0022 
.0024 

.0026 
.0028 
.0029 
.0032 
.0034 
.0038 

.0008 

.0041 

.06 

.06+ 

.08 

.10 

.11 

.12 

.13 

.15 

.16 

.164- 

.17 

.19 

.21 

.25 

t       20. 170 

179,200     ^       ^-^ 

' 

.    - 

1 

Sheared  the  bolts. 
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Marks,  T  15. 

I"  steel  plate,  §"  iron  rivets. 

Punched  holes;  punch  |i",  die  f"  diameter. 

Gross  sectional  area  of  plate,  9".49  x  ".718  =  6.81  square  inches. 

Ganged  length,  15". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation. 


Poundi. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14, 000 

16,000 

18.000 

20,000 

22,000 

24,000 

26, 000 

28,000 

*  30, 000 

32,000 

34,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46,000 

48.000 

50,000 

52,000 

54,000 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94.000 

96.000 

98.000 

100,000 

102,000 

104, 000 

106,000 

108, 000 

110.000 

112,000 

114,000 

116. 000 

118,000 

120,000 

122,000 

124,000 

126,000 

128.000 

130,  000 

132,000 

134,000 


Pounds. 


In  ganged  length. 


Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0013 
.0014 
.0015 
.0016 
.0018 
.0019 
.0021 
.0022 
.0023 
.0024 
.0026 
.0027 
.0028 
.0029 
.0030 
.0031 
.0032 
.0034 
.0036 
.0037 
.0038 
.0040 
.0041 
.0042 
.0044 
.0046 
.0048 
.0050 
.0051 
.0054 
.0056 
.0060 
.0079 
.0087 
.0093 
.0098 
.0103 
.0107 
.0109 
.0112 
.0114 
.0118 
.0120 
.0124 
.0128 
.0131 
.0134 
.0137 
.0139 
.0144 
.0147 
.0150 
.01.^3 
.0158 
.0161 
.0168 


Set. 


Inch. 
0. 


.0001 


.0002 


.0006 


.0050 


.0068 


Remarks. 


Initial  load. 
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Applied  loadA. 

In  fi^aofced  lenf^fa. 

Remarks. 

TotaL 

Per  square 
inolL. 

Elongation. 

Set. 

Pound*. 
136,000 
138,000 
140.000 
142,000 
144,000 
146, 000 
148,  000 
150, 000 
152,  0(K) 
154,000 
156.000 
158. 000 
100,  000 
170. 000 
180,000 
190,000 
200,000 
220,000 
240,000 
247,200 

Pounds. 

Jneh. 
.0173 
.0179 
.0185 
.0193 
.0105 
.0199 
.0213 
.0223 
.0231 
.0239 
.0250 
.0264 
.0277 
.03 
.04 
.08 
.09 
.14 
.23 

Inch. 

.0097 

Tensile  strength. 

.0167 



86,800 

Sheared  the  rivets. 


is: 


( 
( 
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No.  9397. 
Marks,  T  16. 

f"  steel  plate,  f "  iron  bolts. 
Punched  holes;  pancb  H",  die  %"  diameter. 

Gross  sectional  area  of  plate  9".54  x  ".719 square  inches . .  6. 86 

Shearing  area  of  bolts,  ".61  diameter do 4.67 

Gauged  length,  16". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inc^. 

Elongation. 

Set. 

RemarkH. 

Pound*. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26.000 
28,000 
30,000 
32,000 
84,000 
36,000 
88,000 
40,000 
46,000 
60,000 
60,000 
70,000 
80.000 
90,000 
100,000 
110,  000 
120,000 
1»0.  000 
140, 000 
160,000 
160,000 

160,500 

Pound$. 

Inch. 

0. 
.0000 
.0001 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0019 
.0021 
.0024 
.0030 
.0037 
.0205 
.0250 
.08 
.04 
.05 
.06 
.07 

.10 

.11 

.12 
.13 
.14 
.16 
.18 

Inch. 
0. 

Initial  load. 







.. 

f      23,890 
\      34. 370 

Tensile  strength. 
Shearing  strength  of  bolts. 

Sheared  the  bolts. 
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:N^0.  9398. 
Marks,  T  27. 

J"  steel  plate,  ^"  iron  rivets. 
Punched  holes;  punch  f^'',  die  f"  diameter. 
Gross  sectional  area  of  web  plate,  11".45  x  ".720= 
Gauged  length,  15". 


:16.42  square  inches. 


Applied  loads. 


In  ganged  length. 


Total. 


i^'^l^T^.^^K't'o- 


Pounds. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26.000 
28.000 
30.000 
32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84;  000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98.  (KM) 
100,000 
102,000 
104,000 
106,000 
108. 000 
110,000 
112, 000 
114,000 
116,<K)0 
118, 000 
120, 000 
122,000 
124,000 
126, 000 


Pounds. 


Inch. 

0. 

.0000 
.0001 
.0003 
.0005 
.0006 
.0008 
.0009 
.0011 
.0013 
.0014 
.0016 
.0018 
.0010 
.0020 
.0022 
.0024 
.  0026 
.0027 
.0U28 
.0029 
.00.10 
.0032 
.0034 
.0035 
.0037 
.0039 
.0040 
.0041 
.0043 
.0045 
.0046 
.0048 
.0050 
.0051 
.0053 
.0055 
.0057 
.  0059 
.0060 
.0062 
.006.1 
.0065 
.0067 
.0069 
.0071 
.0073 
.0075 
.0077 
.0079 
.0081 
.0084 
.0086 
.0088 
.0093 
.0116 
.0120 
.0125 
.0129 
.  0131 
.  0134 
.0136 
.0139 
.0142 
.0145 


Set. 


Inch. 
0. 


.0002 


.0003 


Bemarks. 


Initial  load. 


.0013 


( 

( 

( 


( 


)1 
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) 
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Applied  loads. 

In  ganged  length. 

Total.     ^«^„»^\"*™  Elongation. 

Set. 
Inch. 

Pounda. 
128,000 
130.000 
132  000 

Pounds. 

Inch, 
.0147 

.0150 
.0153 
.0156 
.0159 
.0161 
.0164 
.0170 
.0173 
.0175 
.0179 
.0182 
.0184 
.0186 
.0188 
.0190 
.0191 
.0195 
.0197 

134  000 

:::::::::::: 

136.000 

138  000 

140^000 
142.000 
144,000 
146, 000 
148.000 
150  000 

.0062 



152,000 
154,000 
156,000 
l!&8,000 
160,000 
162,000 
164,000 
166  000 





.0072 

.0199 

168,000 
170.000 

.0201 
.0204 
.0206 
.0211 
.0214 
.0216 
.0220 
.0222 
.0227 
.0229 
.0232 
.  0237 
.0241 
.0246 
.  0257 
.0250 
.0265 

172, 000 
174,000 
176,000 
178,000 
180,000 
182,000 
184.000 
180,000 
188.000 
190,000 
192,000 
194,000 
196,000 
198,000 
200.000 
220,000 
240,000 
260.000 
280,000 
300,000 
308, 100 



...;!!...!.. 

.0089 

.0122 

.08 
.04 
.10 
.16 
.24 

Tennile  strength. 

37,390 

Hemarks. 


Sheared  the  rivets, 
row  in  the  web  plate. 


Fractures  started  at  sides  of  rivet  holes  in  first 
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No.  9399. 
Marks,  T  28. 

f "  steel  plate,  §"  iron  bolts, 
ranched  holes  5  punch  |^",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  8".46  x  ".719 square  inches . 

Shearing  area  of  bolts,  ".61  diameter do. . . 

Ganged  length,  15". 


6.  OB 

5.S4 


Applied  loads. 


In  ganged  length. 


Total. 


Poundi. 
SOU 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
U,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
i8,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
66.0<»0 
60,000 
70.000 
80,000 
90.000 
100,000 
110,  000 
120,000 
130,  000 
140,000 
150,000 
160,  000 
170, 000 

180,900 


Per  sqaare 
iucti. 


Pounds. 


(      31, 230 
A      32, 520 


Elongation. 


Remarks. 


Set. 


Inch, 
0. 

.0001   !. 

.0001   1. 

.0003    '. 

.0005    1. 

.0006    I. 

.  0<K)8      . 

.0010     ,. 

.0011      . 

.  0012      . 

.0013     I. 

.0015    \. 

.0017      . 

.0019    I. 

.0020     . 

.0022    |. 

.0024    I. 

.0025     . 

.0027     |. 

.0029     I. 

.0031      . 

.0032    I 

.0034 

.0U36 

.0038 

.0040 

.0043 

.0047 

.0051 

.06 

.07 

.08 

.11 

.12 

.13 

.15 

.16 

.17 

.18 

.19 

.21 

.24 


Inch, 
0. 


.0004 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 


E 
{ 


f 
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) 


^. 
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No.  9400. 
Marks,  T  19. 

5"  steel  plate,  |"  iron  rivets. 
Punched  holes;  pnnch  -J-J",  die  j"  diameter. 
Gross  sectional  area  of  wet  plate,  9".41  x  ".717  =  6.75  square  inches. 


Applied  loads. 


In  ganged  length. 


Total.    I  *^«'i^*"  Elongation.;        Set. 


Poundt. 

500 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20.000 

22.000 

24,000 

26,000 

28.000 

30,000 

32,000 

34,000 

36,000 

38.000 

40,000 

42.000 

44,000 

46,000 

48,000 

50,000 

52.000 

54,000 

66,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88.000 

90,000 

92,000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

108.000 

110.000 

112,000 

114,000 

116.000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

132.000 


Pound*. 


Inch. 
0. 

.0001 

.0001 

.0002 

.0003 

.0004 

.0006 

.0007 

.0008 

.0000 

.0010 

.0012 

.0013 

.0014 

.0016 

.0018 

.0019 

.0020 

.0022 

.0023 

.0u24 

.0026 

.0027 

.0028 

.0020 

.0031 

.0032 

.0034 

.0036 

.0037    I 

.0039 

.0040    I 

.0042    , 

.0044 

.0046 

.0047     ' 

.0049 

.0051     I 

.0053 

.00.55    I 

.0058 

.0061 

.0065 

.0070 

.0076 

.0081 

.0086 

.0090 

.0095 

.0098 

.0102 

.0106 

.0109 

.0111 

.0115 

.0118 

.0121 

.0124 

.0127 

.0130 

.0132 

.0134 

.0138 

.0140 

.0143 

.0146 

.0148 

.0150 


Kemarkft. 


Inch. 
0. 


Initial  load. 


.0001 


.0002 


.000» 


.0040 


.0055 
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No.  9400— Continued. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 
134,000 
136,000 
138, 000 
140, 000 
142.000 
144,000 
146,000 
148,000 
150,000 
152, 000 
154,000 
156,000 
158.000 
160,000 
162,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178.000 
180,000 
190,000 
200,000 
220,000 
240,000 
260, 000 
261,800 

Pounds. 

Inch, 
.0154 
.0156 
.0150 
.0163 
.0169 

Inch. 

.0060 

.0172 
.0174 
.0178 
.0180 
.0185 
.0190 
.0194 
.0198 
.0203 
.0210 
.0212 



.0090 

.0216 

.0224 

.0229 

.0236 

.0246 

.0254 

.0262 

.0270 

.03  + 

.06 

.13 

.22 

.35 

.0139 

88,780 

Tensile  strength. 

1 

Sheared  the  rivets, 
the  web. 


Fractures  started  in  first  row  of  rivet  holes  in 


T 
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No.  9401. 
Marks,  T  20. 

J"  steel  plate,  f "  iron  bolts. 

Punched  holes;  punch  H",  die  |"  diameter. 

Gross  sectional  area  of  web  plate,  9^'.45  X  ^^488 square  inchee . . 

Shearing  area  of  bolts,  ".61  diameter do 

"Gauged  length,  15''. 


4.61 
4.67 


Applied  loads. 

In  gauged  length. 

Kemarka. 

TotaL 

Per  Bqnare 
inch. 

Elongation.        Set. 

Founds. 

500 

1,000 

FoundM. 

Inch. 

0. 

.0001 
.0002 
.0005 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
Shearing  strength  of  holts. 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30.000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
60,000 
70,000 
80,000 
SM),000 
100,000 
110.000 
120  000 

.0008 
.0009 
.0011 
.0013 
.0015 

.0017 
.0020 
.0022 
.0024 
.0026 
.0028 
.0032 
.0035 

.0036 
.0038 
.0041 
.0044 
.0046 
.0040 
.0052 
.0054 
.0057 

.0002 

.0061 

.05 

.08 

.09 

.11 

.12 

.13 

.14 

.16 

.17 

.19 

130,000 

140, 000 

r      81  9ftn 

1^'»>0     1       M:««i 

. 

Sheared  the  bolts. 
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No.  9402. 
Marks,  T7. 

i"  steel  plate,  |"  iron  rivets, 
i^nnched  holes;  punch  fi",  die  f"  diameter. 

Oross  sectional  area  of  web  plate,  10'M8  x  ".487 equate  inches  .  4. 96 

Net  sectional  area  of  covers.  9'M7  X  ".24 do 2.20 

Gauged  length,  15". 


Applied  loads. 


Total. 


Per  gquare 
inch. 


Elongation.'       Set. 


In  gauged  length. 


Remarks. 


Pounds. 

500 

1,000 

2,000 

4,000 

e,ooo 

8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
20.000 
28,000 
80,000 
32,000 
34,000 
38,000 
88,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 


Pounds. 


24,190 


Inch. 

0. 

.0000 
.0002 
.0005 
.0007 
.0010 
.0014 
.0017 
.0021 
.0024 
.0027 
.0029 
.0032 
.0035 
.0037 
.0039 
.0048 
.0044 
.0048 
.0051 
.0064 
.0068 
.0060 
.0068 
.0065 
.0009 
.0072 
.0075 
.0078 
.0081 
.0085 
.0087 
.0090 
.0004 
.0097 
.0101 
.0106 
.0111 
.0120 
.0126 
.0131 
.0136 
.0143 
.0148 
.0152 
.0157 
.0161 
.0166 
.0170 
.0175 
.0180 
.0184 
.  0192 
.0196 
.0202 
.0207 
.0*^12 
.0219 
.0228 
.0238 
.0255 
.03 


Inch, 
0. 


Initial  load 


.0002 


.0007 


.0051 


Tensile  strength. 


Fractured  the  covers  through  first  row  of  rivet  holes.    Appearance 
granular  next  sides  of  holes,  silky  metal  balance  of  fractures. 

Maximum  itresi  on  Joint, 

Tension  on  gross  section  of  web  plate pounds  per  square  inch . .  24, 190 

Tension  on  net  section  of  covers do 54,540 
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No.  9403. 
&f  arks,  T  8. 

i'^  steel  plate,  |''  iron  bolts. 
Punched  holes  j  punch  |i",  die  j"  diameter. 


OroBS  sectional  area  of  web  plate,  10".22  x  ''.488. 
Shearing  area  of  bolts,  '^61  diameter 


.square  inches..  4.99 
do 3.50 


Gauged  length,  15". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUL 

Per  sqaare 

Elongation. 

Set 

Pounds. 
600 

1,000 

2,000 

4,000  . 

6,000 

8.000 

10,000 

12.000 

14,0U0 

16,000 

18,000 

20,000 

22.000 

24,000 

20,000 

28,000 

:jo,ooo 

40,000 
50.0U0 
60,000 

'&Z 

90.000 
100,000 

100,500 

Pounds. 

Inch. 

a 

.0001 

.0002 

.0005 

.0007 

.0010 

.0012 

.0015 

.0018 

.0021 

.0028 

.0026 

.0020 

.0082 

.0035 

.0041 

.06 

.08 

.12 

.15 

.17 

.10 

.21 

.26 

Inch. 
0. 

Initial  load. 

Shearing  strength  of  bolts. 

1      20,740 
\      29,570 

Sheared  the  bolts, 
covers. 


Started  fractures  at  sides  of  holes  in  fbrst  row  in 
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Fo.  9404. 
Marks  T 11. 

i"  Steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  |i",  die  |"  diameter. 

Gro89  sectional  area  of  web  plate,  10".22  X  ''.256 sqaare  inch. .  2. 62 

Netsectioualareaofweb  plate,  8".78  X  ".256 do 2.25 

Gauged  length,  15". 


Applied  loads. 


In  gauged  length. 


Total. 


"''inX^iElongatlon. 


Pounds. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94.000 
96,000 
98,000 
100,900 


Pounds. 


41,950 


Inch. 

0. 

.0002 
.0003 
.0006 
.0009 
.0013 
.0017 
.0021 
.0025 
.0028 
.0032 
.0080 
.0039 
.0042 
.0046 
.0040 
.0052 
.0056 
.0059 
.0063 
.0067 
.0070 
.0074 
.0079 
.0083 
.0086 
.0090 
.0095 
.0099 
.0104 
.0109 
.0114 
.0121 
.0127 
.0134 
.0U2 
.0149 
.0156 
.0164 
.0172 
.0179 
.0187 
.0197 
.0204 
.0213 
.0223 
.0236 
.0249 
.0265 


.05 


Set. 


Remarks. 


Inch. 
0. 


Initial  load. 


.0008 


.0023 


.0070 


Tensile  strength. 


Fractured  web  plate  across  first  row  of  rivet  holes. 

Granular  metal  at  sides  of  one  hole,  silky  appearance  elsewhere. 

Maximum  itresi  on  joint. 

TenBion  on  gross  section  of  web  plate pounds  per  square  inch . .  41, 950 

Tension  on  net  section  of  web  plate do 48, 840 
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Ko.  9405. 
Marks,  T  12. 

i"  steel  plate,  g"  iron  bolts, 
ranched  holes;  punch  H"?  <li©  t"  diameter. 

Gross  sectioDal  area  of  web  plate,  8".04 x  ".250 sqaare  inches. .  2. 01 

Net  Hectional  area  of  web  plate,6'  .60x".250 do....  1.65 

Shearing  area  of  bolts,  ".61  diameter do....  3.50 

Gauged  length,  15^'. 


Applied  loads. 

Id  ganged  length. 

Total. 

Per  Muare 
inch. 

PowuU. 

Elongation.        Set. 

Poundt. 

500 

1,000 

2,000 

4,000 

6.000 

8.000 

10,000 

12, 000 

14,000 

Tneh.      |       Inch. 
0              1        0. 

Initial  load. 

.0001 
.0002 
.0005 
.0008 
.0011 
.0016 
.0020 
.0024 
.0027 
.00.30 
.0034 
.0037 
.0040 
.0044 
.0048 
.0051 
.0050 
.0060 
.0064 
.0069 
.0072 
.0076 
.OOHl 
.0085 
.0090 
.0098 

:::::::::::: 

;::::::::;:: 



16,000 

18,000 
20.  OUO 

22,000 

24,000 

20;  000 

28,000 



30  UOU 

32,000 

34,000 

36,000 
38,000 
40,000 
42.000 





.0008 

44.000 

46,000 
48.  000 

50,  000 

52.000 

.11 
.14 
.16 
.30 

60,000 

70.000 

80,000 
80,400 

:::::::::::: 

40,000 

Tensile  strength. 

Remarks. 


Fractured  web  plate  across  first  row  of  rivet  holes.     Silky. 

Maximum  stress  on  Joint 

Tension  ou  gross  section  of  web  plate pounds  per  sqnare  inch . .  40, 000 

Tension  on  net  section  of  web  plate do....  48,730 

Shearing  on  bolts do 22.970 

H.  Doc.  131 22 
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RIVETED   AND   BOLTED   JOINTS. 
No.  d406. 


Marks,  T  1. 

Angle,  3"  x3"  x  |",  i"  iron  rivets. 

Punched  boles;  punch  f^",  die  J"  diameter. 

Oross  sectional  area  of  angle  (approximate),  2.11  square  inches. 

Gauged  length,  15''. 


AppUed  loads. 

In  ganged  length. 

1 

Total. 

Per  sauare 
inch. 

Elongation 

Set. 

Tneh. 
0. 

Remarks.                                      j 

Pounds. 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

38,000 

34,000 

85,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41,000 

44.000 

48,000 

50,100 

Pound*. 

Inch, 

0. 

0. 

.0003 
.0005 
.0006 
.0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.0022 
.0024 
.0027 
.0030 
.0035 
.0039 
.0044 
.0048 
.0054 
.0059 
.0066 
.0071 
.0081 
.0087 
.0094 
.0104 
.0110. 
.0120 
.0130 
.0138 
.0146 
.0154 
.0165 
.0172 
.0180 
.0190 
.0199 
.0210 
.0222 
.0234 
.0246 
.0269 
.0300 
.04 
.06 

Initial  load. 

1 

.0014 

Tensile  strength. 

.0051 

.0183 

23,740 

: 

Fractured  angle  bar  at  opposite  end  from  the  gauged  length.  Line 
of  fracture  extended  through  first  rivet  bole  in  each  leg.  Appearance, 
granular. 
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No.  9407. 
Marks,  T  2. 

Angle,  3"  x  3"  x  f ",  f "  iron  rivets  and  bolts. 
Punched  boles;  punch  fj",  die  f"  diameter. 

Gross  sectional  area  of  augle  (approximate) square  inches . .  2. 11 

Shearing  area  of  bolts do 1. 75 

Gauged  length,  15". 


Applied  loads. 


Total.     I^-I^T"" 


Elongation.        Set. 

I 


Pound*.  I    Pounds. 
500     

1.000     

1.500 

2.0O0    , • 

2,500    I 

2$,000      

4.000    I 

5,000    1 

COOO      

7,000    ! 

8,  OOO    I 

0.000     

lo.ooo    I. 

11,000     1 

12,000    I 

13,000 
14,  000 
15,000 
16,000 
17.000 
18,000 
19,  000 
20.000 
21,000 
22,000 
26,000 
30,000 
3t,  000 
38,000 
42,000 
46,000 
50,000 

50,800 


;      24.080 
1       29, 030 


In  gauged  length. 


Inch. 

0. 

.0002 
.0004 
.0005 
.0007 
.0009 
.0012 
.0016 
.0020 
.0024 
.0029 
.0033 
.0038 
.0044 
.0048 
.0052 
.0059 
.0066 
.0074 
.0083 
.0006 
.0120 
.0146 
.0208 
.11 
.12 
.16 
.18 
.21 
.25 
.29 
.35 


Remarks. 


Inch. 

0. 


Initial  load. 


Tensile  strength. 
Shearing  streagth  of  bolts. 


Sheared  the  bolts.     A  small  crack  was  started  at  the  first  rivet  hole 
in  the  lower  leg  of  the  angle. 


GAS  TUBE. 


HYDROSTATIC  TEST,  WITH  INTERIOR  PRESSURE,  OF  A  GAS 
TUBE  FOR  THE  UNITED  STATES  SIGNAL  SERVICE. 
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GAS   TUBE. 
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TUBE  MADE  BT  THE  MAHVESMAK  TUBE  COMFAVT,  HEW  TOBK 

The  tube  was  tested  by  means  of  pipiug  connected  with  a  reservoir 
cylinder  placed  in  the  testing  machine.  The  piston  of  this  reservoir  was 
3'^37  diameter;  sectional  area,  8.92  square  inches. 

The  total  loads  applied  refer  to  this  piston.  There  was  no  leakage 
of  the  connections,  hence  the  piston  travel  closely  indicates  the  time 
when  the  tube  reached  its  elastic  limit,  which  occurred  at  4,710  pounds 
per  square  inch,  as  shown  by  the  increased  rate  of  travel  of  the  piston 
and  the  gradual  yielding  of  the  tube  under  sustained  pressure. 

Between  the  load  at  the  elastic  limit  and  time  of  final  rupture,  scale 
started  off  the  exterior  surface  of  the  tube  in  minute  flakes  at  places 
along  its  length,  but  without  general  scaling. 

At  a  place  25"  to  31"  from  the  closed  end  a  seam  in  the  exterior 
surface  slightly  opened,  this  seam  being  about  90^  from  the  side  on 
which  final  rupture  occurred. 


No.  8312. 


87W 


x2i J 


J^ 


Weight,  82  pounds. 


Applied  loads. 

Piitton 
Per  square  I   P~J^*^^- 


Total. 


Pound*. 
8,020 
17,840 
26,7tH) 
35,680 
87.000 
38,000 
39,000 
40,000 
41,000 
42.000 
42,000 
42.0U0 
42,500 
42, 500 
43.000 
43,000 
43,500 
44.000 
44,000 
44,600 
46,000 
47,000 
47,500 
48.000 
49,000 
8,920 
44.600 
49,000 
50,000 
51,000 
52,000 
52,300 


Remarks. 


inco. 


Vound*. 
1,000 
2,000 
3,000 
4,000 


4,710 
4.710 

4,  no 


5,000 
5,000 


1,000 
5,000 


lnche9. 

14.41 

13. 53 

12.73 

11.95 

11  83 

11.75 

11.65 

11.54 

11.42 

11.18 

11.03 

10. 94 

10.83 

10.46 

10.30 

10.01 

9.90 

9.75 

9.28 

8.19 

7.35 

5.83 

5.02 

4.08 

2.65 

16.76 

13.24 

12.73 

11.81 

10.56 

9.40 


Elastic  Umit. 
After  3  rninutes. 
After  5  miDutes. 

Do. 

Do. 


Do. 


New  stroke  of  piston  taken. 


Ultimate  strength. 


A  longitudinal  rupture  occurred  at  the  nipple  end  of  the  tube, 
extending  about  13^''  along  the  length  of  the  tube. 
Appearance  silky,  lamellar. 
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BRICKS. 


ABSORPTION  OF  WATER  Ax\D  COMPRESSIVE  ELASTIC 

PROPERTIES,  AND   EXPANSION   DUE 

TO  HEAT  AND  COLD. 

BUILDING  MATERIAL  TKSTS,  CONTINUED  FROM  REPOKT  OF  1896. 
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BRICKS. 
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BBICKS. 
Absorption  of  Water. 


Absorption  of  water. 


Weight, 
dr>-. 


After  soaking 
one  week. 


After  pHSsiog  i 
throngh  cold,  | 
hot  and  cold 
baths. 


Increase  after 

soaking  lirst 

week. 


'   By, 


I 

By  By 


By  By 


By 


weight.  Tolume.  weight.  Tolame.  weight  volume. 


1373 

1374 
1378 

1377 
1870 

1371 
1372 
1381 

1382 
1386 
1384 
1385 
1305 

13M 
1367 
1376 
1376 
1380 
1379 
1364 

1368 

1363 


Kansas   City   Hydranlic 
Press  Briok  Co 

...do 

The  Powhatan  Clay  Manu- 
facturing Co 

-...do.-... 

The  Hydranlic  Press  Brick 
Co 

....do 

do 

Philadelphia    and  Boston 
Face  Brick  Co 

....do 

...-do 

....do 

...do 

Eastern    Hydraulic   Press 

Brick  Co 

do 
do 


LbM.    Ot.  ,  Per  et.    Per  ct.  i  Per  et.    Per  et.    Per  et.    Per  et. 


Brooke  Terra  Cotti^o  . 


Gladding  McBean  &  Co. . . 

do , 

Northern  Hydraulic  Press 

Brick  Co 

Chicago   Hydranlic   Press 

Brick  Co , 

Clark  Press  Brick  Co 


7 


4i 

llj, 


5    I 

15*1 

^1 

1^ 
10,, 
lOi 


12.1 
10.7 

11.2 
6.7 

15.0 
7.5 

9.0  I 

10.5 

17.6  I 

4.6  j 

17.7  I 
10.7 

7.1 

7.4  I 
6.1 
6.6  I 

5.5  , 
5.8  I 

11.6 


23.0  I 
20.6 

20.9  i 
14.4 

28.2  I 

15.3 

17.7 

33.1 
31.0 
10.2 
29.8 
21.1 

14.8  I 

14.4 

12.6 

13.0 

11.4  I 

12.0 

22.6  I 


14.1  I 
13.0  I 


14.3 
8.4 


26.8 
25.1  I 


26.7  ' 
18.0 


2.0 

2.3 ; 


3.1 
1.7 


8.8 
4.5 


5.8 
3.6 


13.5         24.0, 


9.4  I 
7.7 


10.0  I 
14.1 


18.1 

32.0 

2.2 

3.8 

11.4  1 

23.2 

3.9 

7.9 

12.  U  1 

23.7 

8.0 

6.0 

21.2 

36.2 

1.7 

3.1 

19.3  1 

34.0 

1.7 

3.0 

6.2  1 

13.6 

1.6 

3.4 

21.0 

35.3 

3.3 

5.5 

12.6  ! 

24.8 

1.9 

3.7 

8.5 

17.8 

1.4 

3.0 

9.2  1 

18.7 

1.8 

4.3 

8.4  ' 

17.4 

2.8 

4.8 

10.8  , 

21.8 

4.2 

8.3 

8.1 

16.9 

2.6 

5.5 

10.2  ' 

21.2 

4.4 

9.2 

13.6 

26.3 

2.0 

8.7 

15.8 

29.2 

2.8 

-4.8 

10.9 

22.0 

1.5 

8.0 

13.1 

24.1 

5.4 

10.0 

CoMPRESSiTB  Elastic  Properties. 

The  bricks  were  prepared  for  testing  with  their  ends  ground  flat,  and 
were  loaded  endwise  in  the  testing  machine. 

Observations  were  made  on  the  compressibility  of  the  bricks  in  the 
direction  of  loading,  and  the  lateral  expansion  of  the  material  was 
determined  on  a  transverse  ganged  length  taken  at  right  angles  to  the 
direction  of  loading. 

Yalaes  of  the  moduli  of  elasticity  ranged  from  820,000  pounds  per 
square  inch  for  a  soft  fire  brick  to  7,200,000  pounds  per  square  im^h 
the  value  found  for  a  hard  paving  brick. 

The  ratios  of  lateral  expansion  to  longitudinal  compression  generally 
fell  between  the  limits  of  7^9  and  j-^.  In  one  instance  the  apparent 
ratio  was  1^,  but  this  exceptionally  large  value  was  attributable  to  the 
heterogeneous  condition  of  the  brick,  which  was  softer  and  more  com- 
pressible immediately  under  the  transverse  gauged  length  than  else- 
where along  its  length. 

An  exceptionally  small  ratio,  s^,  was  shown  by  a  fire  brick  of  low 
compressive  modulus  of  elasticity. 

The  coefficients  of  expansion  by  heat  were  determined  with  certain 
bricks  which  had  been  examined  for  compressive  elastic  properties  and 
reported  in  1895. 
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BKICK8. 


The  absorption  of  water  was  observed  after  one  week's  immersion  in  a 
bath  at  atmospheric  temperature,  and  was  again  observed  after  the  bnck 
had  passed  through  the  hot  water  bath  of  about  212°  F. 

The  effects  of  freezing  while  in  a  saturated  state  were  determined 
showing  the  expansion  while  in  a  frozen  state  and  the  permanent  set 
which  resulted  from  this  expansion.  A  number  of  samples  were  frozen 
a  second  time. 

The  following  table  exhibits  these  results,  together  with  moduli  of 
elasticity  and  ratios  of  lateral  expansion  and  longitudinal  compression. 

When  a  second  freezing  had  been  given  the  brick,  the  second  values 
in  tbe  column  showing  the  exx>ansion  by  freezing  indicate  the  total 
amount  of  expansion  in  the  gauged  length  of  6'^ 

Brick  Contributed  by  the  Somerset  and  Johnsonburg  Manu- 
facturing Company,  Boston,  Mass. 

PAVING  BRICK,  DARK  BROWN  COLOR. 

1^0.  1393. 
Length,  8''.59. 

Sectional  area,  2".56  x  4".22  =  10.8. 
Gauged  length,  5". 


Applied  loads. 


Total.      Per  sqaare 
incn. 


P<nindM. 

1,U80 

2,160 

3, 240 

4,820 

5,400 

6,480 

7,560 

8,640 

9.720 

10  800 

1.080 

16,200 

21,600 

27,000 

32, 400 

37.800 

48,200 

48,600 

54,000 

1,080 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

100 

1,500 

2,000 

2,500 

3.000 

3,500 

4,000 

4,500 

5.000 

100 


In  gauged  length. 


Compres- 
Bion. 


Inch. 

0. 

.0001 
.0002 
.0003 
.  0004 
.0(H)5 
.00  6 
.0008 
.0009 
.0011 


.0018 
.0025 
.0033 
.0039 
.0047 
.0054 
.0062 
.0069 


Remarks. 


Set. 


Inch. 

0.  '  Initial  load. 


.0002 


|e  =  3,650,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  ganged  length,  3".5. 


Applied  loads. 


Total. 


Pounds. 

1,080 
54,000 

1, 080 
54,000 

1,080 


Per  so  nare 
incn. 


Pounds. 

100 
5.U00 

100 
5.000 

100 


In  gauged  length. 

Remarks. 

Lateral           «^» 
expansion.  |        °'*' 

1 

Inch.            Inch. 
0.                   0. 
0007     

1 
Initial  load.                                                               | 

0. 

.0007     

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  jf,. 


BRICKS. 
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BBIGKS  CONTBrBUTBD  BY  THE  GAY  HeAD  OLAY  AND  BRICK 

Company,  Chelsea,  Mass. 

FIRE  BRICK,  "SALAMANDER  XX." 
No.  1400. 

Length,  9'MO. 

Sectional  area,  2".60x4".60  =  11.50  square  inches. 

Ganged  length,  6". 


Applied  loads. 

111  gauged  length. 

Remarks. 

Total. 

Per  M  nare 
incn. 

Compres-          a_x 

PoundM. 
1,150 
2.300 
3.450 
4,600 
5.750 
6,000 
8,050 
0,200 
10,350 
11,500 
1,150 

Pounds.          Inch. 
100           0. 
200              .  0006 

Inch. 

0. 

Initialload. 
|e  =  060,000  ponnds  per  square  inch. 

300    j          .0011 
400              .  0016 
500    '          .0022 
600             -.0028 
700    1          .0033 
800    '          -  0030 

900 

1,000 

100 

.0044 
.0050 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads. 


Total. 


Pounds. 

1,150 
11,500 

1,150 
11.500 

1.150 


1  Per  sqaare 
inch. 


Pounds. 

100 
1,000 

100 
1,000 

100 


lu  gauged  length. 


Lateral    |        cgt 
expansion. , 


Inch. 
0. 
.0001 


.0001 


Inek. 
0. 


Remarks. 


Initial  load. 


Eatio  of  lateral  expansion  to  longitudinal  compression,  ^^, 
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BRICKS. 

DARK  BUFF  SPECKLED  BRICK 

No.  1444. 


Length,  11".78. 

Sectional  area,  V',56  x  4".03  =  6.29  sqaare  laches. 

Gauged  length,  6". 


Applied  loads.              In  gauged  length. 

1 

Total. 

Per  square    Compies-          q^* 
incai.             sioii.        i        ^®'^- 

Keniarks. 

Pounds. 
629 
1,258 
1,887 
2,516 
3.145 
3,774 
4,403 
5,032 
5,661 

Pounds.          Jneh,       1       Inch. 
100            0.                   0. 
200    1          .0004     

Initial  load. 

• 
|£  =  2,180,000  pounds  per  square  inch. 

300              .0007      

400    1          .0010      

500    1          .0012     ' 

600              .0015             

700              .0018      

800               .0021      

900    .          .0023      

6,290 

1,000              .0027      

629 

100     ' 1        0. 

9,435 

1,500              .0040    ' 

12,  580 

15.725 

18, 870 

629 

2,000              .0055    1 

2,500    1          .0069      

3,000              .0083      

100      .0003 

Laterarexpansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


1 
Applied  loads.        |      In  gauged  length. 

Remarks. 

Total. 

Pounds. 

629 
18, 870 

629 
18,870 

629 

Per  square      Lateral 
inch.        expansion. 

Set 

Pounds. 

100 
3,000 

100 
3,000 

Inch. 
0. 
•    .0009 

Inch. 
0. 

Initial  load. 

0. 

.0009 

100 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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DARK  BUFF  SPECKLED  BRICK 


No.  1445. 
Length,  11".75. 

Sectional  area,  l".55x4".03  =  6,25  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total.     '^^'i^Sr™ 

1 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 

625 
1.250 
1,875 
2,500 
3,125 
3,750 
4,375 
6,0»>0 
5,625 
6,250 

625 

Pounds. 
100 
200 
300 
400 
500 

Inch. 

0. 

.0002 
.0006 
.0009 

.0019 

Inch. 
0. 

Initial  load. 
|e  =  2,260,000  pounds  per  square  inch. 

600              .0014 
700              . 0017 
800              .  0020 
900              .0022 
1. 000               .  002& 

100 



0. 

0,375    1          1,500 

.0030 

12,500    1          2,000              .0a52 
15,625    ;          2,500    ,          .0065 
18.750               3,000               .0080 

625     '              100 

.0003 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loads. 

lu  gauged  length. 

Remarkc. 

Tot-L  ^"a"" 

Lateral    |        «,  . 
expansion.         ^*" 

1 

Pounds.  1    Pounds. 

625    1             100 

18,750    1          3,000 

625  1              100 
18,750              3,000 

626  100 

Jneh.             Inch. 
0.            1        0. 
.0006    1 

Initial  load. 

0. 

.0006      

0. 

1 

Batio  of  lateral  expansion  to  longitudinal  compression,  yfg. 
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BBICKS. 


Bbiok  Contributed  by  the  Blandfobd  Bbick  and  Tii.e 
Company,  Bussell,  Mass. 

FIRE  BRICK  No.  1.  X. 

No.  1399. 
Length,  9'M9. 

Sectional  area,  2'^43  x  4''.84  =  11.76  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 


In  gauged  length. 


TotaL     l^-^^r*    "^XT"  S«*- 


Pound*. 
1,176 
2.352 
8,528 
4,704 
5,880 
7,056 
8, 232 
0, 408 
10. 584 
11,760 
1,176 


Pound*. 
100 
2U0 
300 
400 
500 
000 
700 
800 
9lK> 
1.(00 
100 


Inch. 

0. 
.0007 
.OOUI 
.0019 
.0025 
.0031 

.  oo;{5 

.  0040 
.  0046 
.  0052 


Inch. 
0. 


Remarkt. 


Initial  load. 


66o4     }^  ~  940,000  i>oundH  peraquare  inch. 


Lateral  expansion  under  endwise  compres-sion  loads. 
Transverse  gauged  length,  3".5. 


A  pplied  loads. 


In  gauged  lengtli. 


Total. 


Per  Mquarp       Lateral    ; 
!  expansion. 


r  HO  III 
iuiAi. 


Pou  n  d».  Pounds. 

1, 176  100 

11,760  ,          I.OUO 

1.176  100 

11,760  1,000 

1, 176  100 


Jneh.      I 
.0004      . 


.0004     I. 


Remarks. 


Set. 


Inch. 


Initial  load. 


Batio  of  hiteral  expansion  to  longitudinal  compression,  g^. 


BBICK8. 
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Bbigk  Gontbibuted  bt  the  New  Enoland  Stbah  Bbiok 
Company,  Providence,  R.  I, 

PAYING  BBICK,  DARK  RED  COLOR. 

No.  13^5. 
Length,  7".75. 

Sectional  area,  2''.35  x  3".55  ===  8.34  square  inches. 
Ganged  length,  5^^ 


AppUed  loftdB. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Comprea- 
aicm. 

Set. 

Pounds. 

834 

4,170 

8,840 

12,510 

10,680 

20,850 

25.020 

20,190 

88,360 

87,530 

41,700 

834 

Pounds. 

100 

600 

1,000 

1,500 

2,000 

2.500 

8,000 

8,500 

4,000 

4,600 

5,000 

100 

Inch, 

0. 

.0002 
.0007 
.0014 
.0020 
.0026 
.0032 
.0080 
.0045 
.0050 
.0056 

Inch, 
0. 

Initial  load. 
|e  =  4,640,000  pounda  par  square  inch. 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3^^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
ino^. 

Lateral 
expansion. 

Set. 

Remarks. 

Pounds. 

834 

41.700 

834 

Pounds. 

100 

5,000 

100 

Inch. 
0. 
.0004 

Inch. 
0. 

Initial  load. 

0. 

41,700              5,000 
834                  100 

.0004 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^. 
H.  Doc.  131 23 
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BRICKS 


BBIOES    OONTBIBUTED    BT  the    SAYBE    &    FiSHBB    OOMPAKY, 
SAYBEVILOC,  N.  J. 

CREAM-COLORED  BRICK  No.  8. 

No.  1397. 


Sectional  area  {2''.27x4".10)-(".06x2".06)  =  9.18  square  inches. 
Ganged  length  5^%  on  opposite  side  to  snnken  panel. 


Applied  loads. 

In  g»aged  lengtii. 

TotAL 

Pounds. 

918 

1,836 

2,754 

3,672 

4,590 

5,508 

6,126 

7,344 

8,262 

9,180 

918 

13,770 

18,800 

22,960 

Per square 

c^^.\     s,. 

Remarks. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

9  lUM 

Inch. 

0. 
.0004 
.0007 
.0010 
.0012 
.0014 
.0016 
.0018 
.0021 
.0023 

Inch. 

0. 

Initial  load. 

Cracks. 

Ultimate  strength. 

.0002 

.0034 
.0045 
.0056 
.0068 
.01)80 

27,540              8,000 
82, 130              3, 500 
35, 600              3, 878 
38, 580             1-  2na 



BRICKS. 

BRICS:  No.  47. 
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No.  1446, 
Length,  ll/'79. 

SectioDal  area,  1''.58  x  3"-96  ==  6.26  square  inches. 
Gauged  length,  6''. 


Appltod  load.. 

In  ganged  length. 

Remarks. 

!•"•  \^"^r 

Compres- 
sion. 

Set 

Pounds. 
626 
1.262 
1,878 
2,504 
3,130 
3,756 
4,382 
5,0IB 
5.684 
6.260 
626 
9,390 
12,520 
15,650 
18,780 
626 
18,780 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2.000 

2.500 

3,000 

100 

S  000 

Inch. 

0. 

.0000 
.0002 
.0004 
.0007 
.0010 
.0013 
.0016 
.0019 
.0023 

Inch. 
0. 

Initialioad. 
|e  =  1,790,000  ponnds  per  square  inch. 

0. 

.0039 
.0667 
.0078 
.0105 

.0006 

.0109 

626    '             100 

.0009 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

626 
18,780 

626 
18.780 

626 

Pounds. 

100 
3,000 

100 
3,000 

100 

Inch. 
0. 
.0029 

Inch. 
0. 

Initialioad. 

.0001 

.0033 

.0003 

Brick  began  to  crack  in  that  part  covered  by  the  micrometer. 
Uatio  of  lateral  expansion  to  longitudinal  compression,  rf^. 
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BRICKS. 

BRICK  Ko.  44. 


No.  1447. 
Length,  11".88. 

Sectional  area,  l'^55  x  3''.97  s=  6.15  square  inches. 
Ganged  length,  6". 


Applied  locids. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inck. 

Compres- 
sion. 

Set. 

Pounds. 
015 
1,230 
1,845 
2,400 
8,075 
3.000 
4,805 
4,020 
5,535 
0,150 
015 
0,225 
12,300 
15, 375 
18,450 
015 

Pounds. 

100 

200 

800 

400 

500 

000 

700 

800 

000 

1,000 

100 

1,500 

2.000 

2,500 

3,0(X) 

100 

Inch. 

0. 

.0002 
.0003 
.0005 
.0007 
.0010 
.0012 
.0014 
.0010 
.0010 

Inch. 
0. 

InitlAlload. 
|E  =  2, 700, 000  pounds  per  square  inoh. 

.0001 

.0031 
.0043 
.0054 
.0000 

.0003 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loads. 


TotaL 


Pounds. 

015 

18,450 

015 

18,450 

815 


Persauare 
incn. 


Pounds. 

100 
3,000 

100 
3,000 

100 


In  ganged  lengUi. 


Lateral    : 
expansion. 


Insk. 
0. 
.0005 


.0005 


Ineh. 
0. 


0. 
6." 


Remarks. 


Set        I 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression,  y^. 


BRICKS. 

BRICK  No.  30. 

Ko.  1448. 
Length,  11".93. 

Sectional  area,  1''.51  x  4^'.06  =  6.13  square  inches. 
Gauged  length,  ^'\ 
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Applied  lottda. 


TotaL 


Po%md§. 

613 
1,226 
1.830 
2,452 
3,066 
3.678 
4,201 
4,904 
6,517 
6,130 

613 
9,105 
12,260 

613 


Per  laaAre 
inon. 


Powids. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

100 


In  ganged  length. 


Cempiee* 
sioo. 


Set. 


Inch. 
0. 
.0002 

Inch. 
0. 

.0005 

.0006 

.0012 

.0015 

.0018 

.0021 

.0025 

.0028 

.0002 

.0044 

.0062 

.0004 

Remarks. 


Initial  load. 


>E  =  1,960,000  poands  per  Aquare  inch. 


Lateral  expansion  under  endwise  compressiou  loads. 
Transverse  gauged  length,  d'^5. 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Pereqnare 
ineb. 

Lateral 
expansion. 

Set. 

Pfmndc. 

618 
12,260 

618 
12,260 

613 

PoundM. 

100 
2.000 

100 
2,000 

100 

Inch. 
0. 
.0006 

Inch, 
0. 

Initial  load. 

a 

.0005 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^f^. 
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BRICKS. 


Bbigks  Oontbibuted  by  the  Franklin  Paving  Bbiok  Company, 

Franklin,  Pa. 

PAYING  B&ICK,  DARK  RED  COLOR. 

No.  1391. 
Length,  S'\22. 

Sectional  area,  2".60x4'M5=10.38  square  inches. 
Ganged  length,  5". 


Applied  iMids. 

In  ganged  length. 

Remarks. 

Total. 

PerMoara 
inch. 

Compres- 
sion. 

Set. 

Paundt, 
1,038 
2,076 
3,114 
4,152 
5,190 
6,228 
7,266 
8,304 
9,342 
10,380 
l«038 
15, 570 
20.760 
25,950 
31,140 
36,330 
41, 520 
46,710 
61,V)0 
1,0:« 
62,280 
72,660 
83,040 
98,420 
103,800 
83,040 
62,280 
41,520 
20,760 
10.380 
1.038 

Poundg. 

100 

200 

3U0 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4.500 

5,000 

100 

6,000 

7,000 

8,000 

9,000 

10,000 

8,000 

6.000 

4,000 

2,000 

1.000 

100 

Inch. 

0. 
.0001 
.0002 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.OOJO 

Inch. 
0. 

Initial  load. 

0. 

.0014 
.0017 
.002] 
.0025 
.0030 
.0034 
.0037 
.0041 

.0001 

.0048 
.0056 
.0064 
.0071 
.0080 
.0065 
.0050 
.0035 
.0020 
.0011 

}■  £  =  6,350,000  pounds  per  square  inch. 

.C002 

Lateral  expansion  nnder  endwise  compression  loads. 
Transverse  ganged  length,  3''.5. 


Applied  loads. 

In  gauged  length. 

Remarks. 

T»*--      ^'^nT" 

Lateral 
expansion. 

Set. 

Poundn.       Pwmda. 

1,038  100 
103, 800            10,  000 

1, 038  100 
103.800     1        10,000 

1,038     '              100 

Inch. 

0. 
.0006 

Inch. 
0. 

Initial  load. 

0. 

.0008 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^^. 


BRICKS. 
PAYING  BSICK,  DARK  fiBOWN  OOLOB. 

No.  1392. 
Length,  8'M4. 

Sectional  area,  2''.46x4'U8=10.28  square  inches. 
Gauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Bamarks. 

TotiJ. 

Peraootfe 

Comprea- 
elon. 

Set. 

Pounds. 
1,018 
2,066 
3,084 
4,112 
6,140 
6,168 
7,196 
8,224 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,600 

2,000 

2,500 

3,000 

3,  SOU 

4,000 

4,600 

5,000 

100 

6,000 

7,000 

8,000 

9,000 

10,000 

100 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0006 

Inch. 
0. 

Initial  load. 

9,262 

.0007 
.0008 

10,280 

i;028 

0. 

15,420 

.0012 
.0016 
.0019 
.0023 
.0026 
.0029 
.0033 
.0036 

20,660 

25,700 

30,840 

35,980 

41,120 

46,260 

51,400 

1,028 

0. 

61,680 

.0048 
.0049 
.0057 
.0064 
.0071 

71,960 

82,240 

92,620 

102,800 

1,028 

.0001 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  d'^5. 


Applied  loads. 

In  ganged  length. 

Total. 

Fersqnare 
ino^. 

Lateral 
expansion. 

Set. 

Bemarks. 

Pounds. 

1,028 

102.800 

Pounds. 
100 

10.000 

Inek. 
0. 
.0008 

Inch. 
0. 

Initial  load. 

1.028                 ioo 

102,800            10,000 

1,028                 100 

0. 

.0008 

6. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^fj. 
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BRICKS. 


Bbiok  Oonteibutbd  by  The  Powhatan  Clay  Manttpaotubing 
Company,  Biohmond,  Va. 


CREAM.WHITE  COLORED  BRICK. 


No.  1443. 
Length,  11  ".66. 

Sectional  area,  2".39x3".79=9.06  square  inches. 
Gauged  length,  10''. 


Applied  IomU. 

In  g»ag«d  length. 

1 

TotaL 

Firsqiure 
inch. 

Compree- 
alon. 

Set. 

Poundt. 
906 
1,812 
2,718 
8,624 
4,280 
5,486 
6,842 
7.248 
8,154 
9,060 
906 
13,590 
18,120 
22,650 
27,180 
906 

Poundi. 

100 

200 

800 

400 

500 

600 

700 

8Q0 

900 

1,000 

100 

1,500 

2,000 

2,500 

8.000 

100 

Inch. 

0. 

.0004 
.0007 
.0011 
.0015 
.0019 
.0024 
.0028 
.0082 
.0086 

Inch. 
0. 

Initial  load. 
|s= 2,480,000  pounds  per  aquare  inch. 

.0008 

.0058 
.0080 
.0101 
.0128 

.0006 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


▲ppUedloada. 

In  ganged  length. 

Remarks. 

Total. 

Peraqnare 
inch. 

Lateral 
expansion. 

Sei. 

Poundt, 
906 

27,180 
906 

27,180 
906 

Poundt. 

100 
8,000 

100 
8,000 

100 

Inch. 
0. 
.0008 

Inch. 
0. 

Initial  load. 

0. 

.0008 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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Bbick  Contributed  by  John  Ehareer,  Ashbt,  Ala. 

riRE  BRICK. 

25^0. 1398. 
Len^h,  9".04. 

Sectional  area,  2'^60  x  4''.28  =  11.13  square  inches. 
Ganged  length,  6'\ 


Appliedloads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  square 
Inob. 

• 
Compres- 
sion. 

Set. 

Pounds. 

1,113 

2,226 

3,330 

4,452 

5,666 

6.678 

7,791 

8,004 

10,017 

11,130 

1,113 

12,243 

13.656 

14,469 

15,582 

16.696 

1.113 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1,800 

1,400 

1,500 

100 

Inch. 

0. 
.0007 
.0013 
.0021 
.0028 
.0035 
.0041 
.0047 

Inch. 
0. 

Initial  load. 
|e= 820,000  pounds  per  square  inch. 

.0054 
.0061 



.0006 


.0069 
.0075 
.0081 
.0087 
.0005 

.ooio 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


Applied  loads. 

In  gauged  length. 

Total 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Remarks. 

Pounds. 

1,113 
16.695 

1,113 
16,695 

1,113 

Pounds. 

100 
1.500 

100 
1,500 

100 

Inch. 
0. 
.0006 

Inch. 
0. 

Initial  load. 

0. 

.0006 

.0001 

Batio  of  lateral  expansion  to  longitudinal  compression,  p^. 
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BRICKS. 


Bbiok  Contributed  by  The  A.  O.  Jonbs  Bbick  and  Tbbba  Cotta 
Company,  Zanesyille,  Ohio. 

PAVING  BRICK,  DARK  BROWN  COLORED 

No.  1394. 
Length,  7".89. 

Sectional  area,  2".58  x  3".89  =  10.04  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pound*. 

1,004 

2,008 

3,012 

4,010 

5,020 

t},024 

7,028 

8,032 

9,036 

10,040 

1,004 

15,000 

20,080 

25,100 

30,120 

35, 140 

40,160 

45,180 

50,200 

1,004 

55,220 

60,240 

1,004 


Persanare 
incli. 


Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

800 

1,000 

100 

1,500 

2,000 

2.500 

3.000 

3.500 

4,000 

4,500 

5,000 

100 

5.500 

6,000 

100 


In  ganged  length. 

Comprea-  q.^ 

aion.  °**- 


Inch. 

0. 
.0001 
.0004 
.0006 
.0008 
.UOIO 
.0011 
.0012 
.0013 
.0014 


.0020 
.0025 
.0031 
.0036 
.0041 
.0045 
.0050 
.0056 


.0061 
.0066 


Remarks. 


Ifich. 
0. 


Initial  load. 


o6ii*  }  E-- 4,540,000  i>oandB  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads 


Total. 


Poundt. 

1,004 
00,240 

1,004 
60,240 

1,004 


Per  sonare 
incn. 


In  gauged  length. 

Lateral  »_f 

expansion         °*^- 


Pound*, 
100 

6,000 
100 

6,000    , 
100    I 


Remarks. 


Inch.      I       Inch. 
0.  ,       0. 

.0008    I 

I        0. 

.0008      

'        0. 


Initial  load. 


■I 


Ratio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BRICKS. 
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Bbigk  Gontbibuted  by  the  Kelley  Bbick  and  Tile  Company, 

Minneapolis,  Minn. 


LIGHT  BUPF  COLORED  BRICK. 


Ko.  1396. 


Length,  7".64. 

Sectional  area,  2''.36  x  3'^6d : 

Ganged  length,  5'\ 


8.68  square  inches. 


Applied  loads. 


Total. 


Pmindt. 

888 

1,730 

2,804 

8,472 

4,840 

5,206 

6,078 

8,944 

7.812 

8,880 

h88 

18,020 

17,380 

21,700 

28,040 

30,380 

84,720 

80,080 

48,400 


PerMoare 
incJL 


Pimndt. 

100 

200 

800 

400 

600 

800 

700 

800 

900 

1,000 

100 

1,600 

2,000 

2,600 

8,000 

3,500 

4,000 

4,500 

5,000 

100 


In  ganged  length. 


Compres- 
alon. 


Inch, 

0. 

.0002 
.0004 
.0008 
.0006 
.0010 
.0012 
.0014 
.0018 
.0018 


Set. 


Remarks. 


.0027 
.0037 
.0048 
.0067 
.0088 
.0078 
.0069 
.0100 


Inch. 
0. 


I 


Initial  load. 


*  '0002'  1}^  ~  ^'  ^^'  ^^  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3". 


Applied  loada. 


I 


In  ganged  length. 


rp  1^1       Persanare;     Lateral    I 
incn.       .expansion,  r 


Set 


Remarks. 


' 

P&undc. 

888 
43.400 

888 
43,400 

t^88 

Pounds. 

100 
5.000 

100 
5,000 

100 

Inch. 
0. 
.0012 

Inch, 
0. 

0. 

.0012 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^f^. 
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Bbigk  Contributed  by  The  Capital  City  Vitrified  Bbiok  and 
Paving  Company,  Topeka,  Kans. 

PAVJNG  BRICK,  HARD  BURNT,  VERY  DARK  RED. 

No.  1390. 

Length,  7''.70. 

Sectional  area,  2''.30x3''.80  =  8.74  square  inches. 

Gauged  length,  5". 


Applied  loadB. 

In  ganged  length. 

Remarks. 

ToUL 

Per  BqoAre 
inch. 

Compree- 
sion. 

Set. 

Pounds. 

874 

1.748 

2,622 

3,496 

4,870 

5.244 

6,118 

6,892 

7,866 

8,740 

874 

13, 110 

17,480 

21.850 

26,220 

30,590 

34,960 

39,830 

43,700 

874 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,600 

8,000 

8,500 

4,000 

4,500 

6,000 

100 

Inch. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0004 
.0005 

Inch, 
0. 

Initial  load. 

.0008 
.0012 
.0015 
.0019 
.0023 
.0027 
.0030 
.0034 

0. 



|E =7,200,000  pounds  per  square  inch. 

0. 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  Z".b. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

874 
48,700 

874 
43,700 

874 

Pounds. 

100 
5,000 

100 
5,000 

100 

In4ai. 
0. 
.0003 

Ineh, 
0. 

Initial  load. 

0. 

.0008 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^f^. 
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Bbioks  Gontbibuted  bt  Gladding,  MoBean  &  Co.,  San 
Fbanoisco,  Cal. 

FBONT  PRESSED  BRICK,  SEHI-DRY  MACHINE,  HARD  BURNT,  BUFF  COLOR. 

No.  1387. 
LenjTth,  8".17. 

Sectional  area.  2'^43x4'M0  =s  9.96  sqaare  inches. 
Gauged  length,  5'^ 


Applied  loadB. 

In  ganged  length. 

Remarks. 

TotaL 

Persqnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
996 
1,992 
2.968 
3,984 
4.980 
5,076 
6.972 
7,068 
8,964 
9,280 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
932 

Inch. 

0. 
.0008 
.0010 
.0024 
.0038 
.0042 
.0056 
.0073 
.0100 

0. 

Initial  load. 
Ultimate  strength. 

FRONT  PRESSED  BRICK,  STIFF  KUD  MACHINE,  SOFT  BURNT,  CREAK  COLOR. 

No.  1388. 
Length,  8".40. 

Sectional  area,  2"M  x  4''.22  =  9''.96. 
Ganged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incii. 

Compres* 
..on. 

Set. 

Inch. 

0. 

Pounds, 

990 

1.002 

2.088 

3,984 

4.960 

5,976 

6.972 

7,968 

8.964 

9,960 

996 

14,040 

19,920 

996 

24,900 

29,880 

996 

84,860 

39,840 

44,820 

40.800 

996 

Pounds. 

100 

200 

200 

400 

500 

600 

700 

800 

000 

1,000 

100 

1,500 

2,000 

100 

2,600 

8,000 

100 

8,500 

4.000 

4,500 

5,000 

100 

Inch. 

0. 
.0003 
.0005 
.0006 
.0010 
.0012 
.0014 
.0016 
.0018 
.0020 

Initial  load. 

0. 

.0080 
.0040 

.0002 

.0050 
.0059 

.0002 

|B=2,500,000  pounds  per  square  inch. 

.0070 
.0081 
.0002 
.0102 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
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Transverse  gaaged  length,  3".5. 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  aqaare 
inch. 

Lateral 
expansion. 

Set. 

Remarks. 

Pounds. 

996 
49,800 

996 
49,800 

996 

Pound*. 

100 
5,000 

100 
5,000 

100 

Inch. 
0. 
.0012 

Jneh. 
0. 

Initial  load. 

0. 

.0012 

0. 

Batioof  lateral  expansion  to  longitudinal  compression,  ^f^. 

FIRE  BBICK,  LIGHT  BUFF  COLOR. 

No.  1389. 
Length,  9".04. 

Sectional  area,  2".46  x  4".51  =  11.09  square  inches. 
Gauged  length,  5^\ 


Applied  loads. 


Total. 


Pound*. 

1.109 

2.218 

3,327 

4,436 

5,545 

6.654 

7,763 

8,872 

9,981 

11,090 

1,109 

16,635 

22,180 

1,109 

27,725 

33,270 

1,109 


Per  square 
inch. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

100 

2,600 

3,000 

100 


In  ganged  length. 


I 


Compres- 
sion. 


Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0012 
.0014 
.0016 
.0018 


.0028 
.0039 


.0051 
.0065 


Set. 


Remarks. 


Inch. 
0. 


.0001 


.0002 

.'iocs' 


Initial  load. 


|e= 2,420,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


AppUed  l<Mds. 

In  gaaged  length. 

Total.     iP"i„X" 

Lateral 
expansion. 

Set. 

Remarks. 

Pound*. 

1,109 
33,270 

1,109 
38,270 

1,109 

Pounds. 

100 

8,000 

100 

3,000 

100 

Inch. 
0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

.0001 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^H* 
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BZPAH8I0V  OE  BRICKS. 

TABLE  SHOWING  THE  EFFECT  OF  TREATMENT  OF  BRICKS  IN  WATER 
AND  AIR  AT  DIFFERENT  TEMPERATURES. 


Contribator. 

Description. 

Treatment. 

Tem- 
pera, 
.ture. 

5.0067 
6.0074 
5.0067 
6.0006 
5.0071 

5.0080 

5.0000 

5.0070 

5.0007 
6.0000 
5.0005 
6.0036 
6.0002 

OwOinO 

6.0000 

6.0013 

5.0006 
6.0000 
6.0008 
6.0021 
5.0000 

6.0024 

6.0004 

6.0020 

6.0002 
6.0002 
5.0006 
6.0037 
6.0006 

6.0015 

6.0004 

6.0010 

5.0007 

5.0007 
5.0080 

Coefficient 
of  expan- 
sion. 

KantM  City  Hydraa- 
lioPrau  Brick  Co.. 
Kaiuaa  City,  Mo. 

Do 

Bed  brick  No.  1 

Red  brick  No  .2 

Cream  white, 
No.l. 

Dark    red, 
No.  2. 

Medium  red.. 

Open  air  ■■•••■•••••••■••••••• 

OF. 
68 

212 
33 

25 

38 

28 
68 

S» 

212 
83 

25 

33 

28 

68 

212 
38 

25 

S3 

28 
68 

S' 

212 
33 

25 

33 

28 
68 

5* 

212 
33 

25 

33 
28 

Inch. 

In  water  bath  8  davs 

In  cold  water......... 

In  hot  water 

}.  00000826 

In  oold  water. ,,,,,^_. 

Removed    fnm  cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
over  niffht  and  ftosen 

Placed  in  water  bath  at  6SP  F. 
while  frozen,  6  hoars,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

Powhatan  ClaylCan* 
nfactnrinff    Co., 

Do 

In  water  batli  8  days 

In  cold  water. ...  ............ 

In  hot  water 

}.  00000317 

In  cold  water. 

Removed  from  oold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  frozen 

Placed  in  water  bath  at65o  F. 
while  iroz«*n,  6  hours,  then 

Removed  from  cold  bath  and 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

|.  00000205 

In  oold  water 

Removed   from   cold  water, 
and  while  saturated,  with 
water  placed  out  of  doors 
over  night  and  fVozen 

Placed  in  water  bath  at66o  P. 
while  frozen,  6  hours,  then 
placed  in  oold  bath 

Removed  tnm  cold  bath  and 
frozen  second  time 

Open  air 

The  HydraoUc  Press 
BrioKCo..St.Lonis, 
Mo. 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

}.  00000280 

In  cold  water 

Removed   f^m  oold  water, 
and  while  saturated  with 
water  placed  oat  of  doors 
over  night  and  fhMen 

Placed  in  water  bath  at  66o  F. 
while  frozen,  6  hours,  then 
placed  in  oold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

&0031 

^   -     -    . 

In  cold  water 

JJg*  l^.0QUW317  1 

Removed  from   cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
over  night  and  f^zen 

Placeil  in  water  bath  at  65o  F. 
while  fVozen,  6  hours,  then 
pUued  in  cold  bath 

Bemoveil  from  oold  bath  and 
lh»zen  second  time 

6.0014 

6.0000 
6.0017 
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TrMtment  of  hricks  in  water  and  air  at  different  temperatures — Continned. 


CoDtributor. 


Description. 


Treatment. 


'^«°|G»uged"^*^«* 


The  Hvdranlic  Press 
BrlekGo.,St.Lonis, 
Mo. 


Light   choco- 
late. 


Do. 


Dark   bnff 
speckled. 


Fhiladelphia  and  Bos- 
ton Face  Brick  Co., 
Boston,  Mass. 


Salmon   col- 
ored. 


Do. 


Salmon   col- 
ored. 


Do. 


Chocolate 
brown. 


Do. 


Cream  color. 


Do.. 


Baff  color.. 


Open  air 

In  water  bath  8  days 

In  cold  water , 

(n  hot  water , 

In  cold  water , 

AemoTed  from  cold  bath  and 

frosen  in  open  air , 

In  water  bath  2  mouths; 
temperature,  66^  F.;  then 
in  cold  water  12  hours 

Open  air 

In  water  bath  8  days 

In  cold  water , 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
froseninopenair..*. , 

In  water  bath  2  mouths; 
temperature,  65^  F.;  then 
in  cold  water  12  hours 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water , 

In  cold  water , 

Removed  from  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  ft^>zen , 

Placed  in  water  bath  at  65°  F. 
while  froxeu,  6  hours,  then 
placed  in  oold  bath 

Bemoved  from  oold  bath  and 
frozen  second  time 

Open  air 

In  water  bath  8  days , 

In  oold  water 

In  hot  water 

In  oold  water 

Removed  fivm  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  frosen 

Placed  in  water  bath  at  es^  F. 
while  ft'osen,  0  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frt»xed  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

Inhot  water 

In  cold  water 

Removed  from  cold  bath  and 
frosen  in  open  air 

In  water  bath  2  months,  tem- 
perature 66P  F.,then  in  cold 
bath  12  hours 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frosen  in  open  air 

In  water  bath  2  months,  tem- 
perature Kf^  F.,then  in  cold 
oath  12  hours 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frveen  in  open  air 

In  water  batn  2  montiis,  tem- 
perature 65°  F.,then  in  cold 
bath  12  hours 


OF. 
67 
Ml 
38 

212 
88 

26 


33 

67 
66i 
38 
212 
33 

26 


Inches. 
6.0005 
6.0003 
5.9905 
6.0056 

6.ooas 

6.0060 


6.0029 

6.0015 
6.0020 
6.0012 
6.0060 
6.0018 

6.0041 


Indk. 


|.  00000475 


.00000891 


38     6.0030 

68  I  6.0015 
66|  6.0017 
88  i  6.0012 
212     6.0068  \  00000385 
38     6.0022   /•«W«W385 


25     6.0066 

I 

33     6.0032  I 

28     6.0088  ! 

5.0975  ' 
ft.9979 
5.9074  I 
6.0018 
6.9990 

6.0018 


Mi 
83 
212 
33 


67 

83 

212 

33 


83 
67 

33 
212 
3d 

26 


'}.  00000261 


6.0000 

6.0030 

6.9953 
5.9966 
5.9962 

S:S63  }.0«>00298 
5.9978  I , 


5.9962 

6.9972 
5.9975 
5.9967 
6.0006 
6.9979 

6.0037 


33  6.O0O4 

6.0041 
6.0044 
6.0038 
6.0061 
6.6049 


67 

33 

212 

33 


26 


}.  00000252 


}.  00000298 


6.0102 


33  6.0075 
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Treatment  of  hrioks  in  water  and  air  at  different  temperatures — Continaed. 


Contributor. 


Desoriptloii. 


Treatment. 


Eastern  Hydraulic 
Press  Briok  Co., 
Philadelphia,  Pa. 


Shade  200. 


Do. 


Shade  300. 


Do. 


Shade  410. 


Brooke  Terra  Cotta 
Co.,  Laaearville  W. 
Va. 


Do. 


Gladding  McBean  &, 
Co.,  San  Francisco, 
Cal. 


Do. 


Columbian 
buff,  No.  4. 


Light  buff.. - 


Dark  buff, 
hard  burnt. 


Salmon,    soft 
burnt. 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Kemoved  fi*om  cold  bath,  and 
while  saturated  with  wat<^r 
placed  out  of  doors  over 
night  and  flroaen 

Placed  in  water  bathat  05^  F . 
while  firosen,  0  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 


Open  air , 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  ttom  cold  bath  and 
frozen  in  open  air 

In  water  batn  2  months,  tem- 
perature 06°  F..  then  in 
cold  bath  12  hours 


Open  air 

In  water  batb  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  balh  and 
frozen  in  open  air 

Open  air , 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  frozen 

Placed  in  water  bath  at  85o 
F.  while  trozem,  6  hours, 
then  placed  in  cold  bath . . . . 

Removed  f^om  cold  bath  and 
Arosen  second  time 


Open  air 

lu  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
fix>zen  in  open  air 

In  water  bath  at  65°  F.  2 
months,  then  in  cold  bath 
12  hours 


Open  air 

In  water  batb  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  firom  oold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  flrozeu 

Placed  in  water  bath  at  OS^ 
F.  6  hours  while  frozen, 
then  placed  In  cold  bath. . . . 

Removed  £rom  oold  bath  and 
frozen  second  time 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  bot  water 

In  cold  water 

Removed  from  cold  bath  and 
frozen  in  opeo.  air 


26 

6.00i3 

68 

212 
33 

0.00O4 
6.0003 
5.9991 
6.0024 
5.9908 

25 

6.0040 

33 

6.0012 

28 

6.0070 

67 

212 
33 

5.9093 
6.9997 
5.9095 
6.0020 
5.9998 

26 

6.0015 

33 

6.9997 

67 

33 

212 

33 

6.0026 
6.0032 
6.0021 
6.0068 
6.0028 

25 

6.0037 

83 

6.0026 

28 

6.0045 

67 

212 
83 

6.0028 
6.0032 
6.0024 
6.0076 
6.0030 

26 

6.0092 

.00000242 


. 00000205 


.00000419 


.00000428 


H.  Doc.  131- 
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Treatment  of  hricke  in  water  and  air  at  different  temperaturee — Continned. 


Contribntor.  Description.   |  Treat  men  t.  I  P®'*'   lenSh  1  "^  "P*"' 

'  tare,  i  sIod. 


Xorthom  Hydraalio 
Press  Brick  Co., 
Minneapolis,  Minn. 


Chicago  Hydraulic 
Press  Brick  Co., 
Chicago,  III. 


Clark  Pressed  Brick 
Co.,  Malvern,  Ark. 


I 


,  Coefficient 


Redbrick. 


'  OF.    I 

Openair ,      67  I 

In  water  bath  8  days 661 

• '        '  '       33  I 

212 
33 


In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  fh>zen 

Placed  in  water  bath  at  e5°¥. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

Removed  £rom  cold  bath  and 
ftocen  second  time 


Openair , 

In  water  bath  8  days , 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frozen  in  open  air , 


Openair 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

In  hot  water 

In  cold  water 

In  water  bath  2  months,  tern- 

Kraturees^F.,  then  in  oold 
th  12  hours 

Taken  from  cold  bath  and 
exposed  out  of  doors  over 
night 


Inches, 
6.0U05 
6.0008 
6.0002 
6.0040 
6.0006 


Jneh. 


11.00000316 


35     6.0012 


33     6.0005  I 

28  I  6.  0016 

67  I  6.0007 
664    60U10 
—     6. 0001 
6.0045 
6.0008 


33 

212 

83 


26  I  6.0012 

67  I  6.0030 
66^  6.0041 
33  I  6.0033 

212  I  6.0125 
33  I  6.0045 

212  i  6.0128 
32  I  6.0047 


33  ,  6.0050 


28  to    6. 0008 
30  > 


.00000»4 


|.  00000744 
1 00000754 
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BRICKS. 


No.  8368. 


GoMPBSssioN  OF  BuiLBiNa  Blogk  Fusnishbd  by  John  Cook, 
Avon  Pabk,  Db  Soto  County,  Florida. 


1^:30 


Compressed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bear- 
iugs  in  the  testing  machine. 
Sectional  area,  14''.30x2".98=42.61  square  inches. 
First  crack  at  19,980  pounds. 
Ultimate  strength  19,980  poundsas469  pounds  per  square  inch. 


COMPRESSION  TESTS  OF  CULVERT  PIPE. 


MATERIAL  FURNISHED  BY  THE  PORTLAND  STONE- 
WARE COMPANY,  PORTLAND,  ME. 
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CULVERT    PIPE.  375 


C0MPEB8SI0H  TESTS  OF  CULVEBT  PIPR 

Tested  between  hard- wood  cushioBS  fitted  to  diameter  of  pipe,  and  cov- 
ering approximately  one-third  the  exterior  diameter. 

Samples  branded  <^  Portland  Double  Strength  Calvert  Pipe." 

SO'inch  culreri  pipe. 

Length  over  all inches..  33.25 

Interior  diameter do 30^ 

Thickness  of  walls do 2.a0 

Weight pounds..  625 

Dimensions  of  cnshions:  Length,  23'^6;  width,  11^'^ 

Ultimate  strength,  8,250  poands. 

The  pipe  failed  by  the  development  of  longitudinal  fractures,  which 
divided  the  pipe  into  four  principal  fragments.  Two  fractures  were 
developed  at  sides,  or  about  90^  from  the  cushions,  and  two  were 
located  at  the  sides  of  the  cushions. 

SO-inck  calrert  pipe. 

Length  over  all - inches .,  33J^ 

Interior  diameter do 30^ 

Thickness  of  walls do 2.25 

Weight ; pounds..     627 

Dimensions  of  cushions:  Length,  23".6;  width,  11  J". 
Ultimate  strength,  8,890  pounds. 

The  pipe  failed  by  the  development  of  fractures  generally  extend- 
ing lengthwise  the  specimen. 
There  were  10  principal  fragments. 

•  S4-inch  culvert  pipe. 

Length  over  all inches..     34^ 

Interior  diameter do 24 

Thickness  of  walls do 2. 00 

Weight   pounds..     443 

Dimensions  of  cushions:  Length,  24";  width,  9 J". 
Ultimate  strength,  7,120  pounds. 

Developed  four  principal  fractures  in  the  plane  of  diameters,  perpen- 
dicular and  parallel  to  the  direction  of  loading. 

24-inch  culvert  pipe. 

Length  over  all inches. .  34^ 

Interior  diameter do 24 

Thickness  of  walls do 2.00 

Weight  i pounds..  439 

Dimensions  of  cushions:  Length,  24";  width,  9J". 

Ultimate  strength,  7,310  pounds. 

Manner  of  fracture  same  as  first  244nch  sample. 


376  CULVERT  PIPE. 

SO-inch  culvert  pipe. 

Length  over  all inches..    33i 

Interior  diameter do 20 

Thickness  of  walls do 1.75 

Weight   pounds..    316 

DimensioDS  of  cushions:  Length,  24";  width,  7''.7. 

Ultimate  strength,  7,880  pounds. 

Failed  by  developing  longitudinal  cracks,  one  of  which  was  in  a  plane 
90^  from  the  direction  of  loading,  and  two  were  in  the  plane  of  loaduig 
diametrically  opposite. 

SO'inch  culvert  pipe. 

Length  over  all inches..    33f 

Interior  diameter do 20 

Thickness  of  walls do 1.70 

Weighi ponnds..    319 

Dimensions  of  cushions:  Length,  24";  width,  7". 7. 

Ultimate  strength,  6,020  pounds. 

Failure  occurred  in  the  same  manner  as  the  first  20-inch  sample. 

18'inck  culvert  pipe. 

Length  over  all inches..    39^ 

Interior  diameter do 18 

Thickness  of  walls do 1.62 

Weight pounds..    312 

Dimensions  of  cushions:  Length,  23^";  width,  7".25. 
Ultimate  strength,  9,180  pounds. 

Failed  by  developing  longitudinal  cracks  in  the  plane  of  loading  and 
at  right  angles  thereto. 
The  cracks  first  visible  were  those  in  the  plane  of  loading. 

18'inch  culvert  pipe. 

Length  over  all inches..    39i 

Interior  diameter do 18 

Thickness  of  walls do 1.61 

Weight pounds..    316 

Dimensions  of  cushions:  Length,  23 J";  width,  7".26. 

Ultimate  strength^  10,010  pounds. 

Manner  of  failure  similar  to  the  first  18-inch  sample. 

16'inch  culvert  pipe. 

Length  over  all inches..    39J 

Interior  diameter l..do 15 

Thickness  of  walls do 1.46 

Weight pounds..    234 

Dimensions  of  cushions:  Length,  24";  width,  5".8. 
Ultimate  strength,  7,980  pounds. 

Failed  by  developing  longitudinal  seams  in  the  plane  of  loading  and 
at  right  angles  to  the  same. 


CULVERT  PIPE.  377 

IMnek  culvert  pipe. 

Length  overall inchea..      40 

IntdrioT  diameter do 15 

Weight poands..     237 

■     Dimensions  of  cushions:  Length,  24^';  width  5''.8. 
Ultimate  strength,  7,250  poands. 
Failure  occnrr^  in  the  same  manner  as  the  first  15-inch  sample. 

Ig-inch  culvert  pipe. 

Length  oyer  all inches..  38f 

Interior  diameter do 12 

Thickness  of  walls do 1.37 

Weight pounds..  181 

Dimensions  of  cushions:  Length,  24^';  width,  4}^^ 
Ultimate  strength,  8,160  pounds. 

Developed  longitudinal  cracks  in  the  plane  of  the  applied  loads,  after 
which  fractures  opened  on  the  sides  at  right  angles  to  the  same. 

IS'inch  culvert  pipe. 

Length  overall inches..     38| 

Interior  diameter do 12 

Thickness  of  walls do 1.38 

Weight pounds..     180 

Dimensions  of  cushions:  Length,  24'^;  width,  4^^'. 

Ultimate  strength,  9,090  pounds. 

Failed  by  opening  longitudinal  cracks. 

The  crack  first  visible  was  along  the  side  at  right  angles  to  the  plane 
of  loading,  which  was  immediately  followed  by  a  crack  opening  in  the 
plane  of  loading. 


DOUGUS  FIR  WOOD 


FROM  THE 


PACIFIC    PINE    LUMBEK  OOMPAI^Y, 
SAN   FRANCISCO,  CAL. 
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DOUGLAS  FIB  WOOD.  881 


DOUGLAS  ITR  WOOD. 


The  teats  comprise  observations  on  the  elastic  properties  of  the  wood 
when  loaded  in  different  directions,  also  the  compressive  stren^h  and 
tensile  strength  of  a  number  of  samples. 

Short  blocks  were  loaded  sidewise  the  grain,  the  direction  of  loading 
with  reference  to  the  annual  rings  of  growth  being  parallel,  perpendicu- 
lar, or  oblique  in  different  specimens. 

Micrometer  observations  show  the  compressibility  of  the  wood  in 
these  several  directions. 

Under  the  same  conditions  of  loading,  the  samples  from  different 
trees  showed  a  considerable  range  in  compressibility,  while  in  samples 
from  the  same  tree  there  was  a  marked  difference  in  the  results  when 
comparing  the  compressibility  in  a  radial  direction,  with  reference  to 
the  tree,  with  the  compressibility  taken  in  a  tangential  direction,  the 
more  rigid  condition  being  found  under  radial  loads. 

As  the  higher  loads  were  reached  and  general  crushing  of  the  fibers 
occurred,  the  advantages  of  radial  loading  became  apparent  in  the 
manner  of  failure  of  the  wood.  There  was  less  splitting  along  the  grain 
than  in  the  case  of  loads  being  applied  tangentially  to  the  tree.  When 
the  loading  occurred  oblique  to  the  rings  of  growth,  the  failure  of  the 
sample  was  accompanied  by  splitting  along  the  grain,  similar  to 
the  effects  of  tangential  loads. 

Two  gauged  lengths  were  established  on  blocks  from  stick  No.  32  for 
the  purpose  of  determining  both  the  direct  compression  and  also  the 
lateral  expansion  of  the  wood  when  loaded  crosswise  the  grain. 

Full-length  sticks  were  strained  by  tension  up  to  such  total  loads  as 
the  means  of  securing  the  ends  by  Motional  grips  permitted.  The  low 
crushing  strength  of  wood  crosswise  the  grain  necessarily  restricts  the 
griping  pressures  to  comparatively  low  loads,  and  thereby  restricts 
the  applicable  tensile  stress. 

Both  longitudinal  extension  and  lateral  contraction  observations 
under  tensile  stresses  were  observed. 

With  sample  ]^o.  8544  the  lateral  contraction  was  observed  on  gauged 
lengths  at  three  places  along  its  length,  a  progressive  difference  being 
shown  in  the  amount  of  contraction  in  pasftiug  from  one  end  to  the 
other  of  the  stick.  A  subsequent  examination  of  the  longitudinal 
extension  covered  by  two  gauged  lengths  of  50"  each  showed  the  stick 
extended  more  at  the  end  displaying  the  greatest  lateral  contraction. 

Sticks  strained  by  tension  were  subsequently  cut  into  shorter  lengths 
and  then  tested  by  compression.  Their  elastic  properties  under  com- 
pression loads  were  determined,  including  both  longitudinal  compres- 
sion and  lateral  expansion. 

Specimens  were  prepared  to  determine  the  full  tensile  strength  of 
the  wood,  which  were  made  with  conical  ends,  the  part  fractured  being 
1"  diameter. 

Stick  No.  26  furnished  samples  straight  grained,  which,  in  one  test, 
reached  a  strength  of  24,137  pounds  per  square  inch. 
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The  other  sticks  tested  generally  sheared  along  the  grain.  The 
direction  of  the  grain  prevented  obtaining  satisfactory  tensile  tests, 
notwithstanding  a  second  set  was  taken  oat  and  tested. 

In  the  following  tables  are  shown  the  tensile  and  compressive  moduli 
of  elasticity  for  loads  applied  in  the  direction  of  the  grain  and  cross- 
wise the  same.  In  the  crosswise  direction  the  difference  in  effect 
between  tangential  and  radial  loads  is  shown.  The  ratios  of  lateral  to 
direct  strains  are  also  shown  by  a  table. 

Moduli  of  Elasticity. 
Loads  applied  endwise  the  grain. 


No.  of 

teat. 

No.  of 
Btiok. 

Modulus  of  eUfltioity  per 
flqnare  inch. 

Remarks. 

Tensile. 

Compressiye. 

8518 

1440 

8314 

1450 

8544 

1451 
8543 
1452 

26 

26 

80 

80 

30 

30 
41 
41 

Pound*. 
(    2,665.000 
\    2,662,000 

PoundM. 

Cut  from  No.  8513. 
Cat  from  No.  8514. 

3, 461, 000 

/    1,»23.000 
\    1,929,000 

2, 018, 000 

/    1,787. 000 
\    1,763,000 

j 

1, 915. 000 

Cut  from  No.  8544. 
Cut  from  No.  8543. 

1.739,000 

2. 036, 000 

Loads  applied  perpendicular  to  the  grain. 


No.  of 

No.  of 

test. 

stick. 

1432 

1433 

1425 

1426 

1420 

1430 

1431 

1427 

1428 

14.34 

32 

1435 

32 

1436 

32 

1437 

32 

1442 

32 

1453 

32 

Modulus  of  elasticity  ner 
square  inch— Direction 
of  loading  with  refer- 
ence to  tree. 


Tangential.         Radial 


Pimnda. 
40,000 


75,000 

*6i,'o66" 


77,000 
37,000 


112,000 
"93,066" 


93.000 
83,580 


Pounds. 

"ioi'.m 
'"'162,' 666* 
*""i88,'666* 


Remarks. 


45,000 
"i62,"666* 

"i55,*666' 
'134,' 366* 


jSame  specimen. 
JLoaded  obliquely. 


DOUGLAS  FIB   WOOD. 
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Batios  of  lateral  contraction  to  longitndinal  extension,  and  lateral 
expansion  to  longitudinal  compression,  under  tension  and  compression 
loads,  respectively. 

Loads  applied  endwise  the  grain. 


No.  of 
teat. 

No.  of  stick. 

Tension 
loads. 

Com. 

preesion 

loads. 

Bemarks. 

1449 

8544 

1450 
1451 
1452 

26 
rSnd  A 
Middle 

30  Knd  B 
End  A 
End  B 

80 

30 

41 

Ratio, 

Ratio. 

jSapplementary  testa. 

'Si 

\& 

Compression  loads  applied  crosswise  the  grain. 


No.  of 
test. 

No.  of 
stick. 

Direction  of  loading 
with  reference  to  tree. 

Bemarks. 

Tangential. 

Radial. 

1453 
1442 

32 
32 

Ratio. 

Ratio. 
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DOUGLAS   FIR   WOOD. 

Compression  Tests. 
No.  1432. 


Sample  from  stick  marked  2. 

Loaded  tangentially,  or  parallel  to  the  grain. 


Gaziffed  lenfffft. 


>-  jfeo  -^^' 


Sectional  area,  9".80  x  7".98  =  78.2  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 
1,564 
3,128 
4,6fl2 
6,256 
7,820 
1,564 
0,384 
10,948 
12, 512 
14. 076 
15,640 
1,564 
17,204 
18, 768 
20,332 
21.896 
23,460 
1,564 
25,024 
26,588 
28,152 
29,716 
31,280 
32,844 
34.408 
35,972 
30,100 
47,900 


Per  square     Compres- 
incti.      I       aion. 


Set. 


Keraarks. 


Pounds. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
320 
340 
360 
380 
400 
420 
440 
460 
500 
613 


r 


Inch. 
0. 
.0024 

Inch. 
0. 

.0050 

.0085 

0105 

.0017 

.6i28 

.0158 

.0187 

.0220 

.0252 

.0042 

.0285 

.0344 

.0392 

.0441 

.0551 

.0132 

.0624 

.0757 

.0886 

.1019 

.12 

.18 

.35 

.83 

.150 

Initial  load. 


|e  =  40,000  pounds  per  square  inch. 


Ultimate  stieng^th. 


Fibers  split  along  the  grain. 


DOUGLAS  FIB  WOOD. 
No.  1433. 
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Sample  from  stick  marked  2.    Ta^eu  off  at  end  of  sample  No.  1432. 
Loaded  radially,  or  perpendicular  to  the  ripgs  of  growth. 


Gauged  Itnffth 


Sectional  area,  11^^61  x  8''.01  =  93  square  inches. 
Oanged  length,  6". 


Applied  loads. 

In  gang 

TotaL 

PerMOftra 

Compres- 
sion. 

Ttm-ndM. 

P»um(«. 

Inclu%. 

1,S0O 

20 

0. 

8,722 

40 

.0006 

5,S80 

60 

.0015 

7,440 

80 

.0022 

9,800 

100 

.0028 

1,800 
11,100 

20 

120 

.0035 

13,020 

140 

.0040 

14,880 

160 

.0046 

16,740 

180 

.0063 

18,000 

200 

.0068 

1,800 
2G,460 

20 

220 

.0064 

22,320 

240 

.0070 

24,180 

260 

.0075 

26,040 

280 

.0080 

27,900 

300 

.0085 

1,860 

20 

29,760 

320 

.0092 

31,620 

840 

.0009 

33,480 

360 

.0108 

35,340 

380 

.0183 

37,200 

400 

.0220 

1,860 

20 

39,060 

420 

.0845 

40,920 

440 

.0522 

42,780 

460 

.09 

44,640 

480 

/        .27 
\        .48 

46,500 

500 

.80 

55,800 

600 

1.10 

65,100 

700 

1.40 

74,400 

800 

1.58 

93,000 

1,000 

1.93 

Set. 


Remarks. 


Inch. 
0. 


.0002 


.0002 


.0004 


.0045 


Initial  load. 


|e  =  207,000  pounds  per  square  inch. 


XfATimnm  load  applied. 
Test  discontinued. 


Opened  along  the  grain  at  the  middle  of  the  stick,  at  some  seasoning 
cracks  which  existed  in  the  wood  before  testing. 
H.  Doc.  131 25 
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DOUGLAS   FIR  WOOD. 
No.  1426. 


Sample  cut  from  post  marked  4. 

Compressed  sidewise  the  grain,  parallel  to  the  rings  of  growth,  op 
tangentially  to  the  tree. 


Gauged  lengffi^^ 


f-^^  ^r' 


Sectional  area,  9".70x8''.09= 78.47  square  inches. 
Gauged  length,  6". 


Total. 


Pounds. 
1,509 
3,139 
4,708 
6,278 
7,847 
1,5«6 
9,416 
10,986 
12,556 
14,125 
15,094 
1,560 
17,263 
18,833 
20,402 
21.972 
23,542 
1.509 


d  loads. 

Per  nqiiare 
inch. 

In  gaagei 

Compres- 
aion. 

1  length. 

Set. 

Inch. 
0. 

Pounds. 
20 
40 

Inch. 

0. 
.0013 
.0029 
.0042 
.0058 

60 

80 

100 

20 

.0003 

120   • 

.0072 
0088 
0104 
.0119 
.0148 

140 

160 

180 

230 

20 

.0009 

220 

U157 
0174 
0195 
0225 
.0245 

240 

260 

280 

300 

20 

.0022 

Remarka. 


Initial  load. 


ItC  =  7I 


E  =  75, 000  poaiide  per  square  Inch. 


Above  sample  turned  one-quarter  and  loaded  sidewise  the 
X>erpendicidar  to  the  rings  of  growth,  or  radially  to  the  tree. 


grain, 


DOUGLAS   FIR   WOOD. 
No»  1426. 
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Sectional  area,  9".52  x  8".09  =  77.02  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total. 


Pou  nds. 

1,540 

3,081 

4,021' 

6,162 

7,702 

1,540 

9,242 

10,783 

12,323 

13,863 

15,404 

1,540 

16,944 

18,484 

20,025 

21,565 

23,106 

1,540 

24,646 

26,187 

27,727 

29,268 

80,808 

1,540 

30,808 

32,348 


Per  sqnare    Compres- 


sqn 

I       inch. 


aion. 


Set. 


Remarks. 


Poundg. 


40 
60 


120 
140 
160 
180 
200 

20 
220 
240 
260 
280 
300 

20 
320 
340 
360 
380 
400 

20 
400 
420 
420 
440 
440 
460 
480 
500 
500 

20 

600 

700 

800 

900 

1.000 

1,200 

2.000 

0 


Inches. 
0. 

.0015 
.0024 
.0034 
.0041 


Inch.       , 
0.  Initial  load. 


.0049 
.0058 
.0065 
.0074 
.0081 


.0087 
.0006 
.0105 
.0115 
.0125 


.0132 
.0144 
.0154 
.0166 
.0190 


.0194 
.0211 
.0244 
.0264 


.0472 
.0585 


1.21 
1.73 
2.07 
2.25 
3.40 
2,74 


.0007 


.0014 


^- '  -  \£  =  162,000  pounds  per  square  inch. 


.0030 


.0211 


After  3  minutes. 
Do. 

After  1^  minutes. 


Test  discontinued. 


The  sample  was  badly  distorted  in  shape,  but  remained  intact  with- 
out iractnres  along  the  grain. 
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DOUGLAS   FIR   WOOD. 
No.  1429. 


Sample  cat  firom  stick  marked  4. 

Loaded  tangentiaUy,  or  parallel  to  the  Tings  of  growth. 


Bauged 


t^raz 


Sectional  area,  9''.68x8'M5  =  78.89  square  inches. 
Gauged  length  6'^ 


Applie 

id  loads. 

Per  squAre 



Poundt. 

20 

40 

00 

80 

100 

20 

120 

140 

100 

180    , 

200 

20 

220 

240 

200 

280 

300 

20 

820 

340 

SO**    , 

380 

400 

20    ' 

420 

440 

400 

480    < 

500 

500    1 

600 

In  ganged  length. 

ToUl. 

Comprea 
sion. 

Inch. 
0. 

.0028 
.0044 
.0004 
.0081 

Set. 

Inch. 
0. 

Bemarka. 

Poundt. 
1,578 
3,1M 

Initlalload. 

4,733 

8,311 

7,889 

1,578 

.0011 

0,407 

.0100 
.0118 
.0130 
.0159 
.0178 

11,045 

12,022 

14,200 

15.778 

1,578 

.0021 

17,350 

.0190 
.0221 
.0252 
.0271 
.0805 

18,034 

20,511 

22,089 

23,607 

1 

1,578 

.0052 

25,245 

.0327 
.0355 
.0309 
.0447 
.0499 

I 

20,823 

1 

28,400 

29,978 

1 

31, 550 

]e  =  01,000  ponnda  per  aquare  inch. 

^                                                                                  1 

1,578 

.0125 

33,134 

.0554 
.0020 
.0690 
.0803 
.0939 
.1074 

34,712 

30,289 

87,807 

39,445 

1 

.0400+ 

After  3  minntea  reat. 

47,384 

Ultimate  strength. 

Failed  by  splitting  along  the  grain  between  a  wedge-shaped  center 
and  the  sides  of  the  specimen. 
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No.  1430. 


Sample  from  stiek  marked  4.    Taken  from  end  of  No.  1429. 
Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


bilged  lenffth.  ^ 


l^jfto 


Sectional  area,  9''.63x8".ll=78.1  square  inches. 
Oauged  length,  6''. 


Applied  loads. 


Total. 


1,502 
8.124 
4, 886 
6,248 
7,810 
1,562 
9,872 
10,934 
18.496 
14,068 
16»e80 
1,662 
17.182 
18.744 
20,306 
21,868 
28,430 
1,662 
84,002 
26,664 
28,116 
29,678 
31,240 
1,662 
38,802 
34,864 
35.926 
87,488 
39.050 
1.562 
40,612 
42.174 
43,786 
45,298 
46,860 
54,670 
62,480 
70,290 
78,100 
156,200 
234,300 


Peraoaare 
incli. 


20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

800 

20 

320 

340 

360 

880 

400 

20 

480 

440 


500 

20 

520 

540 

660 

580 

600 

700 

800 

900 

1,000 

2,000 

3,000 


In  leanged  length. 


Comprea- 
alon. 


7n«A«f. 
0. 

.0004 
.0011 
.0016 
.0028 


.0087 
.0047 


.0064 


.0078 
.0088 
.0093 
.0103 
.0118 


.0128 
.0138 
.0149 
.0162 
.0175 


.0187 
.0288 
.0373 
.0426 
.0504 


.13 

.28 

.42 

.60 

1.24 

1.80 

2.08 

2.24 

3.76 

2.94 


Sec 


0. 


.0001 


.0004 


.0010 


.0219 


Remarka. 


Initial  load. 


JE  =  138,000  pounds  per  square  inch. 


Maximam  load  applied. 


Fibers  crushed  laterally,  but  the  wood  did  not  split  along  the  grain. 
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DOUGLAS    FIR   WOOD. 


Fo.  1431. 


Sample  fVom  stick  marked  4.    Taken  from  end  of  sample  No.  1430. 
Loaded  tangentially,  or  parallel  to  the  direction   of  the  rings  of 
growth. 


Gauffed  lenffth. 


Sectional  area,  9".69x8".07=78.2  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Id  ganged  length. 


Total. 


1,564 
3,128 
4,682 
6,256 
7,820 
1,564 
9,384 
10,948 
12,512 
14.076 
15,640 
1,564 
17,204 
18,768 
20,  832 
21,896 
23,460 
1,564 
25,024 
26,588 
28,152 
29, 716 
31,280 
1,564 
32,844 


Per  square '  Compres- 
ineli.      I      aion. 


Set. 


84,408 
35,972 
37,536 
39,100 
40,664 
42,228 
43,792 
45,856 
46,920 
54,740 


Pot<nd«. 

20 
40 
60 
80 
100 
20  i 
120  I 
140  I 
160 
180  ' 
200  I 
20 

220  , 
240  I 
260  ' 
280 
300 
20 
320 
340 
360 
380 
400 
20 
420 
420 
440 
460 
480 
500 
520 
540 
560 
580 
600 
700 


Inch. 
0. 
.0014 

Inch. 
0. 

.0030 

.0048 

.0065 

.0081 

.0105 

.0119 

.0140 



.0159 

.0019 

.6i76 

.0204 

.0224 

.0254 

.0282 

.0052 

.0294 

.0351 

.0375 

.0400 

.0426 

.0129 

.0431 

.0451 

.0480 

.0507 

.06 

.07 

.07+ 

.08 

.08+ 

.10 

.12 

Remarks. 


Initial  load. 


\e=:  77,000  pounds  per  square  inch. 


Immediate  oompression. 
After  2  minutes. 


ritimate  strength. 


Fibers  split  along  the  grain.  Continuing  the  loads  the  stick  was 
Ve<luced  to  a  thickness  of  about  6^',  the  load  fjEtlling  in  the  meantime 
to  26,000  pounds  total. 


DOUGLAS  FIR    WOOD. 
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No.  1427. 

Sample  cut  from  post  marked  6. 

Compressed  sidewise  the  grain.    Loaded  obliquely  to  the  direction 
of  the  rings  of  growth. 


Granted  l^n^rfk,^^ 


K-  SSS 


Sectional  area,  8".09  x  7".99  =  64.64  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganced  length. 

Bemarks. 

Total. 

Per  square 

Compres- 
sion. 

Set. 

Pmmdt. 
1,293 
2,586 

Poundt. 
20 
40 
60 
80 
100 

Inch. 

0. 
.0028 
.0062 
.0095 
.0130 

.0166*' 

.0206 
.0241 
.0289 
.0839 

Inch. 
0. 

Initial  load. 

}e= 37,000  pounds  per  sqnare  inch. 
After  2  minutes. 

Ultimate  strength. 

3,878 
5,171 

6.464 

1.293    '               20 
7,757                  120 

.0023 

9,050 

140 
160 
180 
200 

90 
220 
240 
260 
260 

20 
30U 
340 
380 
420 
439 

10,342 

11,635 

12,028 

1,293 

.0050 

14,221 

.0379 
.0445 
.0581 
.0549 

15, 514 
16,806 

1,293 

.0103 

19,392 
21,978 

.07 
.09 
.11 
.14 

24,563 

27.149 

28,400 

1 

Failed  by  splitting  along  the  rings  of  annual  growth. 
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DOUOLA8   FIR  WOOD. 


No.  1428. 

Sample  from  post  marked  6. 

This  sample  was  taken  off  at  the  end  of  sample  No.  1427,  and  is  tested 
by  loads  applied  at  right  angles  to  the  direction  of  loading  in  the  pre- 
vious sample. 


Sectional  area,  9''.71x8'Ml= 78.75  square  inches. 
Oauged  length,  6''. 


Pounds, 

1,575 

8,160 

4,725 

0,800 

7,875 

1,675 

9,450 

11,0X5 

12,800 

14,175 

15,750 

1,575 


17,825 
18,900 
20,475 
22,050 
23,825 
1.575 
25,200 
28,775 
28,860 
29.925 
31,500 
88,075 
84,850 
89,875 
78,750 
0 


P<ntndM. 


20 

40 

80 

80 

100 

20 

120 

140 

180 

180 

200 

20 

20 

220 

240 

280 

280 

300 

20 

820 

840 

380 

880 

400 

420 

440 

500 

1.000 

0 


Remarks. 


0. 

.0084 
.0068 
.0095 
.0180 

Inch. 
0. 

.0030 

.6159 
.0182 
.0220 

.0256 

.0296 

.0066 

.0054 

.0327 
.0881 
.0451 
.0514 
.0908 

.0125 

.08 
.06 
.10 

.18 

.87 

.53 

.70 

1.09 

iw 

2.12 

InitiAl  load. 


>B= 45,000  pounds  per  aqaara  inob. 
After  30  mlDates. 


Test  dlBConUnued. 


The  sample  was  badly  distorted  but  not  fractured,  excepting  a  split 
along  the  grain  at  one  edge. 


DOUOLA8  FIR  WOOD. 

No.  1434. 

Sample  from  stick  marked  32. 

Load  applied  taogrentially,  or  parallel  to  the  rings  of  growth. 
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Gcuiffed  lenfffh. 


Sectional  area,  8'^07  x  8'Ml  =  65.45  square  inches. 
Bate  of  growth,  12  rings  i>er  inch. 
Ganged  length,  6^'. 


Applied  loads. 

In  ganged  length. 

. 

Total. 

Per  Mnare 
ino^. 

Compres- 
■ion. 

Set. 

Semarka. 

Poumd: 

1,309 

2.618 

3,927 

5,236 

6,546 

1,309 

7,854 

9,168 

10.472 

11,781 

13,090 

1,809 

14,389 

15,708 

17.017 

18.396 

19,635 

1,309 

20,944 

22.458 

23.662 

24,871 

26,180 

1.300 

27  489 

28,798 

Poumdt. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

360 

380 

400 

20 

420 

440 

460 

480 

500 

580 
600 

Inok, 

0. 

.0010 
.0022 
.0032 
.0043 

IntK. 
0. 

Initial  load. 

.0001 

.0054 
.0067 
.0078 
.0088 
.0100 

.0005 

.0110 
.0124 
.0186 
.0146 
.0157 

* 

.0014 

.0167 
.OUl 
.0198 
.0211 
.0226 

.....a  ...... 

.0027 

.0236 
.0250 
.0270 
.0286 
.0307 

30.107 
31,416 

T'" 

32,725 

|e  =:  112,000  pooAds  per  nqnare  inch. 

1,309 

.0051 

34,034 

.0326 
.0848 
.0866 
.0387 
.0404 

85,348 

36,652 

87.961 

89,270 

1.309 

20 
620 

.0090 

40,579 

.0416 
.0488 
.0444 

41,888 
48,197 
52;  360 

640 

660 
800 

KaDid  vleldlnff  oocorred  after  Daaainirthii 

Xntlmate  strength. 

Failed  rapidly  under  the  maximum  load,  splitting  along  the  grain. 
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DOUGLAS   FIR  WOOD. 


No.  1435. 

Sample  from  stick  marked  32.    Gut  from  stick  at  end  of  No.  1434. 
Loads  applied  radially,  or  perpendicular  to  the  rings  of  growth. 


Gauged  length. 


Sectional  area,  7".96  x  8'M0=:64.48  square  inches. 
Gauged  length,  6". 


Applie<l  loads. 


In  gauged  length. 


Total. 


1,289 

2,570 

3,800 

5, 1 68 

6,448 

1,280 

7,738 

9,027 

10, 317 

11,60« 

12,896 

1,280 

14, 187 

15, 475 

16,766 

18,054 

10,344 

1,280 

20,634 

21,028 

23.213 

24,502 

25,702 

1,280 

27,082 

28,371 

20,661 

30,050 

32,240 

1,280 

33,530 

34, 810 

36,100 

37.308 

38,688 

30,078 


Per  square  ■  Coropres- 
iuch.       I       sion. 


VoutiAt. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
320 
340 
360 
380 
400 
20 
420 
440 
460 
480 
500 
20 
520 
540 
560 
580 
600 

620 


Remarks. 


Set 


IncihM. 
0. 

—.0004 

—.0003 

.0000 

.0004 

Inch. 
0. 

-.0004 

.0006 
.0011 
.0010 
.0026 
.0034 

—.0005 

.0041 
.0051 
.0050 
.0067 
.0075 

-.0005 

.0084 
.0094 
.0102 
.0111 
.0120 

-.0006 

.....  .  ... 

.0130 

.0140 

.0150 

.0163 

.0188 

Initial  load. 


.0001 


i|e=  152,000  pounds  per  square  Inob. 


.0196  

.0204  ' 

» 

.  0222 

.0575  

.20   1 

1.30    

Test  disoontinuedr 

1,75   1 

The  stick  split  along  the  grain  at  cracks  near  the  middle  of  the 
Bx>ecimen. 


DOUGLAS   FIR   WOOD. 
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:^o.  1436. 

Sample  from  stick  marked  32.    G  at  off  stick  at  end  of  sample  No.  1436. 
Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 


Gauged  len^tk. 

T 


Sectional  area,  8'^04  x  8'Ml  =  65.2  square  inches. 
Ganged  length,  6". 


Applied  loads 


Total. 


Per  sqnare 


Pound*, 

1,304 

2,008 

3,912 

5,216 

6,520 

1,804 

7,824 

9,128 

10,482 

11, 786 

13,040 

1,804 

14,344 

15,648 

16,052 

18,256 

19,560 

1,304 

20,864 

22,168 

23,472 

24,776 

26,080 

1,804 

27,384 

28,688 

29,092 

31,296 

32.600 

1,304 

33,904 

35,208 

36,512 

37,816 

39,120 

40,424 

41,728 

48,082 

44,336 
45,440 


sqnii 

DCll. 


inci 


Poundt. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
320 
340 
360 
880 
400 
20 
420 
440 
460 
480 
500 
20 
520 
540 
560 
580 
600 
620 
640 

660 

680 
700 


In  gauged  length. 


Compree- 
Bion. 


lnche$. 
I       0. 


Reraarka. 


Set 


Inch. 

0. 


Initial  load. 


.0012. 



.0021 

0032 

.0000 

0044 

.0056 

0067 

.0080 
.0095 

.0008 

.0106 

.0121 
.0135 
.0150 
.0165 

.0012 

.0177 
.0106 
.0216 

.0232 

.0254 

.0030 

.0272 
.0296 
.0318 
.0346 
.0376 

.0431 
.0476 
.0637 
.0601 
.0656 
.0726 
.0950 
.11 
.63 
1.01 


.0068 


|e  =  03,000  pounds  per  square  inch. 


Hazlmom  load  applied. 
Test  discontinued. 
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DOUGLAS   FIR  WOOD. 
No.  1437. 


Sample  fi:om  stick  marked  32.    Oat  off  stick  at  end  of  No.  1436. 
Loads  applied  radially,  or  i>erpendicnlar  to  tiie  rings  of  grrowtlt. 


Gauff^Zcnfffi 


Sectional  area,  7''.88  x  8' 
Gauged  length,  6'^ 


.02  =  63.2  square  inches. 


Applied  loads. 


ToUL 


1,204 

2,628 

8,792 

6.056 

6,320 

1,264 

7,5^ 

8,848 

10, 112 

11, 376 

12,640 

1,264 

13,904 

16,108 

16,432 

17,096 

18,960 

1,264 

20,224 

21.488 

22.762 

24,016 

25,280 

1,264 

36,644 

27,808 

29,072 

30,336 

81,600 

1,264 

82,864 

84,128 

35,392 

36,656 

37,920 

39,184 

40,448 

41,712 

42,976 

44,240 

68,200 

126,400 

189,600 

252,800 

316,000 


Per  gquare 
inon. 


20 

40 

60 

80 

100 

90 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

800 

20 

320 

840 

860 

380 

400 

20 

420 

440 

460 

480 

500 

20 

620 

640 

660 

680 

600 

620 

640 

660 

680 

700 

1,000 

2,000 

8,000 

4,000 

6.000 

0 

0 


In  gmaged  length. 


Compres- 
sion. 


Ineku. 
0. 

.0002 
.0004 
.0007 
.0011 


.0016 
.0021 
.0026 
.0034 
.0041 


.0049 
.0058 
.0065 
.0073 
.0081 


.0089 
.0008 
.0106 
.0115 
.0125 


.0183 
.0H5 
.0167 
.0180 
.0206 


.0222 

.0229 

.0246 

.08 

.19 

.60 

.90 
1.14 
1.46 
1.69 
2.61 
3.03 
3.33 
3.58 
3.78 
3.25 
3.04 

2.91 


Set. 


Remftrka. 


Inch, 

0.  Initial  load. 


.0003 


.0003 


.0006 


'^^"|e  =  155,000  pounds  per  sqnare  inch. 


Mazimnm  load  applied. 
Immediate  set. 
.  Set  after  10  minntes. 
Test  discontinned. 
Set  after  2  days*  rest. 


DOUaUiB  F»  WOOD. 
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)  Sample  cat  from  stick  Ko.  32. 
Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 


1^  gauged 
ImfffftST 


Sectional  area,  8'^01x8'^06s=64.56  square  inches. 
Observations  made  on  the  first  gauged  length,  in  the  direction  of  the 
applied  loads. 


Applied  loads. 


Total. 


P(mnd». 

1,291 

2,582 

3,874 

5,105 

6,456 

1,291 

7,747 

9,038 

10,330 

11,621 

12,912 

1,291 

14.203 

15,494 

16,786 

18,077 

19,368 

1.291 

6,456 

12, 912 

19,368 

12, 912 

6,456 

1,291 


I  Per  M  nare 


incn 


Poundt. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
800 
20 
100 
200 
300 
200 
100 


In  ganged  length. 
Set. 


Compzes- 
sion. 


Inch. 


Inch, 


0.  !   0. 

.0005  ' 

.0015  1. 

.0026  I. 


.0051 
.0065 
.0080 
.0694 
.0110 


.0124 
.0142 
.0160 
.0176 
.0195 


.0053 
.0122 
.0196 
.0131 
.0064 


.0001 


.0003 


.0014 


.0016 


Remarka. 


Initial  load. 


Ie  =  93,000  pounds  per  square  inch. 
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DOUGLAS   FIR  WOOD. 


Lateral  expansion  in  the  direction  perpendicular  to  the  rings  of 
growth.    Observations  made  on  the  second  gauged  length  of  6''. 

Loads  applied  as  before,  tangentially,  or  parallel  to  the  tings' of 
growth. 


Applied  loftda. 


Total. 


Poundt, 

1,291 

6,466 

12,912 

19,368 

12.«12 

6,456 

1,201 

6.456 

12,912 

19.368 

12,912 

6,456 

1,291 


Per  square 
inco. 


Pounds. 

20 
100 
200 
300 
200 
100 

20 
100 
200 
300 
200 
100 

20 


In  gauged  length. 


Lateral 
expaniiion. 


Kemarlca. 


Set. 


Inch. 
0.    > 
.0016 

Inch. 
0. 

Initial  load 

.0039 



.0064 

.0020 

.0001 

.0018 

.0041 

.0065 

.0044 

.0020 

• 

.666i 

Observations  on  the  first  gauged  length  repeated. 


Applied  loads. 

In  gauged  length. 

Tot^  i^'a*"  ""rr- 

Set. 

Pounds. 
1,291 
6,456 

Pounds. 
20 

IM) 

Inch. 

0. 

.0043 
.0113 
.0192 
.0124 
.0055 

Inch. 
0. 

12, 912                 200 
19,368                 300 
12.912                 200 
6.456    i             100 
1, 291    •               20 

.0007 

Remarka. 


DOUOLAS   FIB   WOOD. 

No.  1453. 

Sample  cut  from  stick  marked  32. 

Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 
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K-Tte-^' 


1^  ffouffed 
length  6." 


Sectional  area,  7".72x8".10=62.6  square  inches. 
Observations  on  the  first  gauged  length,  in  the  direction  of  the 
applied  loads. 


I        Applied  loads.        i      In  gauged  length. 

Set. 


Total. 

Per  square 
inch. 

Pofindt. 

Pounds. 

1,250 

20 

2,500 

40 

3,750 

60 

5,000 

80 

0,250 

100 

1,250 

20 

7,500 

120 

8,750 

140 

10,000 

160 

11.250 

180 

12,500 

200 

1,250 

20 

13,750 

220 

15,000 

240 

16,250 

260 

17,500 

280 

18,750 

300 

1.250 

20 

6,250 

100 

12.500 

200 

18,750 

300 

1.250 

20 

sion. 


Inch. 


Kemarks. 


Inch. 


0. 
.0010 

0. 

. 0018    i 

.0027    1 

.0036    ! 

.0000 

.0045    i. 

.0054    ' 

.0064      

.l>073    1 

.0082    1.- --- 

.0000 

.0090    j. 

oinft 

Initial  load. 


.0108 

.0118 

.0127 

.0001 

.0037 

.0082 

.0126 

.oooi 

I  (£=134,800  ponndB  per  square  inch. 


Lateral  expansion  determinations  on  the  second  gauged  length. 


Totol. 


Pound*. 

1,250 

6,250 

12,500 

18,750 

1.250 

6.250 

12,500 

18,760 

12.500 

6.250 

1,250 


1  loads. 

In  gauge* 

Per  square 
inch. 

Lateral 

expansion. 

Pounds. 

Inch. 

20 

0. 

100 

.0025 

200 

.0058 

800 

.0079 

20 

100 

.0027 

200 

.0054 

300 

.0080 

200 

.0066 

100 

.0029 

20 

Remarka. 


Set. 


Inch. 

0.  Initial  load. 

\Ratio  of  lateral  exi»an8ion  to  longitudinal  com- 

.  0001     /    predion,  y^. 

'.oooi'i 


400 


OOUQLA8    FIB   WOOD. 


No.  1453  a. 

Specimen  No.  1453  dressed  on  two  other  sides  and  again  acUasted  in 
the  machine.  Now  loaded  tangentially,  or  parallel  to  the  rings  of 
growth. 


1^  aauged> 
length  «r 


Sectional  area,  V'M  x  8.10  =  62.2  square  inches. 
Observations  on  the  second  ganged  length. 


Applied  loada. 


In  gftuged  length. 


Total. 


1,344 
2,488 
3,732 
4.978 
8.220 
1,244 
7,484 
8,708 
9,952 
11,198 
12,440 
1,^ 
13,684 
14.928 
18,172 
17, 416 
18.680 
1,244 
0,220 
12,440 
18,660 
12,440 
6,220 
1.244 


Persqnare;  Compres- 
incn.      I      aion. 


20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 

260 
280 
300 


Inch. 

0. 

.0019 
.0035 
.0060 
.0064 


.0078 
.0098 
.0108 
.0121 
.0136 


Set. 


Inch. 


Benuurks. 


.OliM) 
.0168 
.018:^ 
.0201 
.0218 


Initial  load. 


.0006 


20 

.0017 

100 

.0077   .. 
.0147   .. 
.  0221  ! . . 
.  0155   . . 
.0085   .. 

200 

300 

200 

100 

20   -. 

.0010 

|£  =  83,580  poasds  per  square  inch. 


DOUGLAS   FIR   WOOD.  401 

Lateral  expausiou  determinations  on  the  first  gauged  length. 


Applied  loads.  In  gauged  length. 

Tntai       Persqaare      Lateral    ,        «  ^ 
^''^'     :      inch.        ezpanHion.i       ^*- 


Remarks. 


J   ^oundM, 

Poundt.    1 

Ineh. 

1,244 

20 

0. 

6,220 

100 

.0023 

12,440 

200 

.C048 

18,660 

300 

.0073 

1,244 
6,220 

20      .. 
100     , 

.0024 

12,440 

200    , 

.0050 

18,660 

300 

.0074 

12,440 

200 

.0050 

6,220 

100     1 

.0025 

1,244 

20      .. 

H. 

Doe 

.131- 

^26 

Inch. 


.0001 


Initial  load. 

.  ^Ratio  of  lateral  expansion  to  longitndinal  com* 
7    preasion,  gJni* 


.0001 
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DOUGLAS   FIR   WOOD. 
Ko.  1438. 


Sample  cut  from  stick  Ko.  33. 

Loaded  radially,  or  perpendicular  tx)  the  rings  of  growth. 


Guuged  lenfftJu 


Sectional  area,  4".06  x  8".06  =  32.64  square  inches. 
Bate  of  growth,  11  rings  per  inch. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total. 

Per  square 
inch. 

Foundt. 

PmundM. 

853 

20 

1,  806 

40 

1,958 

60 

2,611 

80 

3,204 

100 

653 

20 

3,017 

120 

4,570 

140 

5,222 

160 

6,875 

180 

6,628 

200 

653 

20 

7,181 

220 

7,834 

240 

8,486 

260 

9.139 

280 

9,792 

300 

653 

20 

10.445 

320 

11,098 

340 

11,750 

360 

12.403 

380 

13, 056 

400 

653 

20 

13,709 

420 

14,362 

440 

15, 014 

460 

15,067 

480 

10,320 

500 

653 

20 

16,973 

520 

17,026 

540 

18. 278 

660 

18,931 

580 

19, 684 

600 

22,848 

700 

Inches. 
0. 

.0006 
.0014 
.0025 
.0036 


Remarks* 


.0045 
.0059 
,  0070 
.0082 
.0095 


.0105 
.0118 
.0135 
.0146 
.0162 


.0171 
.0188 
.0205 
.0222 
.0240 


.0251 
.  0271 
.0294 
.0327 
.0351 


.0401 

.0447 

.08 

.20 

.29 

1.11 


Inch, 
0. 


Initial  load. 


•1 


.0001 


.0002 


JE— 102,000  pounds  per  square  inch. 


.0037 


I  rMaximam  load  applied. 
'  \Test  discontinued. 


DOUGLAS   FIR   WOOD. 
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UTo.  1439. 

Sample  cut  from  a  stick  7"  x  8''  by  18  feet  long. 

Loads  applied  tangentially,  or  parallel  to  the  rings  of  growth. 


(kaiged  length 

^.§^1 


h-z7tf-^ 


Sectional  area,  3".03  x  8''.03  =  24.33  square  inches. 
Rate  of  growth,  25  rings  per  inch. 
Gauged  length,  6". 


Applied  loads. 


Total. 


"Pound: 

48G 

973 

1,480 

1,946 

2,433 

486 

2,920 

3,406 

3,893 

4,379 

4,866 

486 

5,353 

5. 839 

6,326 

6,812 

7,299 

486 

7,786 

8. 272 

8,759 

9,245 

9,732 

486 

4,866 

486 
9,732 


10, 219 
10, 705 
11, 102 
12,165 
14, 598 


Per  square 


ersqu 
incn, 


Tvu-ndt. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

360 

380 

400 

20 

200 

20 
400 
400 
400 
420 
440 
400 
500 
600 


lu  gauged  length. 

Remarks. 

Compres- 
aioD. 

Set. 

Inch. 
'       0. 

.0009 

Inch. 
0. 

Initial  load. 

|e  =  61,000  pounds  per  square  inch. 
Load  left  on  specimen  40  hours. 

Micrometer  reset  to  last  reading. 

After  3  minutes. 
After  6  minutes. 

Maximum  load  applied. 
Test  discontinued. 
Fibers  crushed. 

0018 

.0031 

0049 

0. 

.0068 

,            0088 

.0104 

.0126 
.  0143 



.0006 

.0161 

.0185 

.0208 



.0233 

.0260 

.0021 

.0289 
.0320 
.0354 



o:'>88 

.0425 

.0054 

.0108 

.0054 

.0390 

.0434 

.  0451 

.0480 

.0511 

.0570 

.07 

.28 
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DOUGLAS   FIB   WOOD. 
No.  1440. 


Sample  cat  from  same  stick  and  at  end  of  No.  1439. 

LoadQ  applied  tangentially,  or  parallel  to  the  rings  of  growth. 


^Z98-*f^ 


Sectional  area,  3".2  x  8".08  =  24.4  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Tfttal       Per  square    Compres-  Set. 


Kemarks. 


Pounds. 

Pounda. 

Inch. 

488 

20 

0. 

976 

40 

.0013 

1,464 

60 

.0029 

1,962 

80 

.0043 

2,440 

100 

.0063 

488 

20 
120 

2,928 

.0081 

3,416 

140 

.0098 

3,904 

160 

.0115 

4,392 

180 

.0137 

4,880 

200 

.  0162 

488 

20 

5,368 

220 

.6i74 

5,866 

240 

.0192 

6,344 

260 

.0214 

6,832 

28.> 

.  0238 

7,320 

300 

.  0263 

488 

20 

7,808 

320 

.0286 

8,296 

340 

.0318 

8,784 

360 

.0359 

9,272 

380 

.0396 

9,760 

400 

.0449 

488 

20 

10,248 

420 

.0527 

10, 736 

440 

.0582 

11.712 

480 

.07 

12, 200 

500 

.14 

14,640 

600 

.58 

Inch, 


0.  Initial  load. 


-I 


—.0004 


+.  0002 


.0059 


JE  :=  58,000  pounds  per  square  inoh. 


Maximum  load  applied. 
Test  discontinued. 
Fibers  eriisbed. 
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Tension  Tests. 

No.  8513. 
Stick  No.  26. 

Dimeiiaioiis,  8'M2x3".02  by  24'  2§"  long. 
Weight,  163  pounds =39.6  pounds  per  cubic  foot. 
Average  rate  of  growth,  15  rings  per  inch. 
Ends  held  by  friction  grip  holders. 
Counterweighted  at  middle. 
Distance  between  jaws  of  machine,  246''. 
Sectional  area,  24.5  square  inches. 
Gauged  length,  200". 


Applied  loads. 


In  gauged  length. 


Pound*. 

Poundt. 

Inch. 

2,450 

100 

0. 

4.900 

200 

.0076 

7,350 

300 

.0160 

9,800 

400 

.0234 

12,260 

500 

.0309 

2,460 

100 

U,  700 

600 

.0386 

17,160 

700 

.0464 

19,600 

800 

.0639 

22,050 

900 

.0610 

24,500 

1,000 

.0690 

2,460 
26,  950 

100 

1,100 

.0761 

29,400 

1,200 

.0833 

31, 850 

1,300 

.0911 

:i4,300 

1,400 

.0985 

:w,750 

1,500 

.1066 

24,600 

1.000 

.0699 

12,250 

500 

.0319 

2,450 

100 

12,250 

500 

.0312 

24,500 

1,000 

.0689 

36,750 

1,500 

.1062 

39,200 

1,600 

.1141 

41,660 

1,700 

.  1220 

44,100 

1,800 

.1294 

46,550 

1,900 

.1370 

49,000 

2,000 

.1440 

2,450 
51,460 

100 

2,100 



.1493 

53,900 

2,2(?0 

.1570 

56. 35(J 

2.300 

.1645 

58,800 

2.400 

.1716 

01,260 

2.500 

.1796 

49,00U 

2,000 

.1429 

36, 750 

1,500 

.1063 

24.600 

1,000 

.0603 

12,250 

600 

.oaio 

2,450 
12.250 

100 

500 

.0298 

24.500 

1,000 

.0673 

36,790 

1,500 

.1049 

49,000 

2,000 

.1420 

61,260 

2,500 

.1791 

49,000 

2,000 

.1424 

36,750 

1,600 

.1060 

24,500 

1,000 

.0689 

12,260 

600 

.0292 

2,450 

100 

Remarks. 


Total.       ^•^^y"  Elongation.         Set. 


Inch. 
0. 


IniUal  load. 


.0Oi:5 


6069     }e= 2,666,000  pounds  per  square  Inch. 


—.0007 


S£= 2,662.000  pounds  per  square  inch. 


—.0010 
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DOUGLAS    FIR   WOOD. 


Stick  'No.  30. — 6"  X  14"  by  24  feet  long,  split  edgewise  into  two  pieces, 
aud  each  piece  tested  by.  tension. 

No.  8514. 

First  piece  from  stick  No.  30. 

Dimensions,  13".96  x  2".78  by  24  feet,  3J  inches  long. 

Average  rate  of  growth,  14  rings  per  inch. 

Counterweighted  at  the  middle. 

Sectional  area,  38.8  square  inches. 

Gauged  length,  200". 

^nd  view. 


Applied  loads. 


Ill  gauged  length. 


PouncU. 

3,880 

7,760 
11,640 
15.  520 
10,400 

3,880 
23,280 
27,160 
31,040 
34, 920 
38. 800 

3,880 
42,680 
46. 500 
50,  440 
54,320 
58,200 
38.800 
19,400 

3,880 


19,400 
38,800 
58,200 
38,800 
19.100 

3,880 
19,  400 
38,800 
58,200 
38,800 
19, 400 

3,880 


Total.     ,^*^*2h"^^^°°S"**°°-         ^*- 


Pounds. 

100 

200 

300 

400 

f.00 

100 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1,300 

1.400 

1,500 

1,000 

500 

100 

100 

500 

1,000 

1,.500 

1,000 

500 

100 

500 

1,000 

1.500 

1,000 

600 

100 


Inch. 

0. 

.0106 
.0213 
.  0319 
.0127 


.0532 
.0637 
.0746 
.085:J 
.0957 


.1057 
.1162 
.1275 
.1380 
.1487 
.0978 
.0461 


.0439 
.095H 
.1483 
.0975 
.0454 


.0442 
.0962 
.1482 
.0979 
.0159 


Inch. 
0. 


.0UU8 


.0019 


.0020 
.0015 


Eeinarlcs. 


Initial  load. 


After  1  hour. 


E— 1,923,000  pounds  per  square  inch. 


£=1,929,000  pounds  per  square  inch. 


.0030 


DOUGLAS   FIR   WOOD. 
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No.  8544. 


Second  piece  from  stick  No.  30. 
Dimensions,  13''.96x3''.05  by  24'— 3^"  long. 
Weight,  239|  poand8=33.4  pounds  per  cubic  foot. 
Average  rate  of  growth,  14  rings  per  inch. 
Counterweighted  at  the  middle. 
Sectional  area,  42.58  square  inches. 
Gauged  length,  200". 

lEnd  view. 


137S6 


Applied  loads. 


In  gauged  leugth. 


Total,     r  ®J„*1°*"' ElongaUon.'i        Set. 


Voundu. 

4,258 

8.516 
12, 774 
17, 032 
21,290 
25.548 
29,806 
84.064 
38,322 
42,580 
46,838 

4,258 
51.096 
55.354 
50, 612 
63,870 
68,128 

4,258 
72,386 
76,644 
80,902 
85.160 
89,418 

4,258 
93,  676 
97, 934 
102. 192 
85,160 
63,870 
42.580 
21,290 

4,258 

"2i,'296" 
42,580 
63,870 
85.160 
63,870 
42,580 
21.290 
4,258 


8,516 
12, 774 
17,032 
21.200 
17,032 
12, 774 
8,516 
4,258 
21.290 


Poundt. 

lOU 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

100 

1,200 

1,300 

1,400 

1,500 

1,600 

100 

1,700 

1,800 

1,900 

2,000 

2,100 

100 

2,200 

2,300 

2,400 

2.000 

1,500 

1,000 

500 

100 

100 

500 

1,000 

1,500 

2,000 

1,500 

1,000 

500 

100 

100 

100 

200 

300 

400 

500 

400 

300 

200 

100 

500 


Inch. 

0. 
.0111 
.0-J23 
.0335 
.0490 
.0560 
.0675 
.0788 
.0904 
.1015 
.1124 


.1228 
.1342 
.1462 
.1579 
.1090 


.1795 
.1916 


.2152 
.2265 


.2367 
.2490 
.2614 
.2170 
.16C9 
.1040 
.0473 


.0430 
.0994 
.1570 
.2139 
.1500 
.1024 
.0459 


.0084 
.0196 
.0312 
.0429 
.0324 
.0215 
.0100 


Remarks. 


Inch. 

0.  Initial  load. 


.0007 


\e  =1,787,000  ponnda. 


>E =1,763,000  pounds  per  square  inch. 


.0<I05 

.  001 2       After  5  minutes. 


—.0004 
—.0022 
—.0032 


.0421 


-.0021 


After  10  minutes. 
After  15  hours. 
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DOUGLAS    FIB   WOOD. 
IN'o.  8544 — Continued. 


Applied  loads. 


ToUl. 


,  Per  square 


sqiu 
Qcn. 


incl 


Pounds.  I    Pounds. 


42,580 
63.850 
85,160 
102, 192 
85,160 
63.870 
42,580 
21,2»0 
4,258 


1,000 

1.500 

2,000 

2,400 

2,000 

1,500 

1,000 

500 

100 

100 


In  gauged  length. 


Elongation.  I        Set. 


Inch. 


Inch. 


.1560 
.2138 
.2622 
.2174 
.1616 
.1052 
.0485 


+.0005 
—.0008 


Remarks. 


After  3  minntea. 


Lateral  contraction  ander  endwise  tensile  stresses. 
Transverse  ganged  length  at  middle  of  length  of  stick,  12^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Pounds. 

4,258 

42,580 

Per  square 
incli. 

Lateral 
contrac- 
tion. 

Set. 

Pounds. 

100 

1  nnn 

Inch. 

0. 

.0020 
.0050 
.0063 

.0023 

Inch. 
0. 

Initial  load. 

85,160    '         2,000 
102,192    ;          2,400 
85.160    ;          2,000 
42,580    <          1,000 
4,258                  100 
42,  580              1, 000 
85, 160              2, 000 
102,192              2,400 
85, 160             2, 000 
42, 580              1, 000 
4,258                ion 

6. 

.0022 
.0050 

.0063 
.0051 
.0022 



0. 

Transverse  gauged  length  12",  taken  near  extremity  A  of  the  200" 
longitudinal  gauged  length. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Pounds. 

4,258 

42,580 

85.160 

102, 192 

85,160 

42.580 

4,258 

Per  square 
inch. 

Lat«ral 
contrac- 
tion. 

Set. 

Set. 
0. 

Pounds.    '      Inch. 
100    1        0. 
1  000   !         001A 

Initial  load. 

2,000 
2,400 
2.000 
1,000 
100 

.0036 
.0044 
.0036 
.0016 

0. 

DOUGLAS   FIR   WOOD. 
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Transverse  gauged  length  12",  taken  near  extremity  B  of  the  200" 
longitudinal  gauged  length. 


Applied  loads. 


In  ganged  length. 


Total.     '^^LT*"'      'i'nSSJ- 


]*ound». 
4.258 
42,580 
85.160 
102,  102 
85.160 
42,580 
4,258 


Poundt. 

100 
1.000 
2.000 
2.400 
2,000 
1,000 

100 


Inch. 

0. 
.0039 
.0081 
.0101 
.0084 
.0041 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Observations  on  longitudinal  extension  resumed. 
Gauged  length  50'',  taken  at  end  A  of  the  stick. 


Applied  loadA. 


Total. 


Pouted*. 

4.258 

42,580 

85.160 

102, 192 

85,160 

42.580 

4,258 


In  ganged  length. 


]?er  Rqnare 
inch. 

Elongation. 

Inch, 

0. 

.0252 
.0535 
.0649 
.0541 
.0263 

Set. 

Pound*. 

100 
1,000 
2.000 
2,400 
2,000 
1,000 

100 

Inch. 
0. 


.6665 

Kemarka. 


Initial  load. 


Gauged  length  50'',  taken  at  end  B  of  the  stick. 


Applied  loada. 


In  ganged  length. 


ToUl. 


Pounda, 
4.258 
42,580 
85,160 
102, 192 
85,160 
42. 580 
4,258 


"nT.""  Elongation, 


Pounda. 

100 
1,000 
2,000 
2,400 
2,000 
1,000 

100 
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DOUGLAS    FIR   WOOD. 
No.  8543. 


Stick  No.  41. 

Dimensions,  ll''.96x4".l  by  24' —2|''  long. 

Weight,  328i  pound8=39.8  pounds  per  cubic  foot. 

Oounterweighted  at  the  middle. 

Sectional  area,  49.04  square  inches. 

Gauged  length,  200''. 


End  view. 


Applied  loads. 


In  gauged  length. 


Remarks. 


Total.      ^^^iiJJ'"®  Elongation.         Set. 


Tound9. 
4,904 
9,808 
14,712 
19, 616 

:m.520 

29,424 
34,328 
39,  232 
44,136 
49,  040 
53,944 
49.040 
44. 136 
39, 232 
31,  328 
29,424 
24,520 
19, 616 
14,712 
9,808 
4,904 


9,808 
14,712 
19,616 
24,520 
29,424 
34,328 
89.232 
44,136 
49.040 
53,944 
58,848 
63,752 
68,656 
73,560 
78,464 


9.808 


83,368 
88,272 


4.004 
93, 176 

4,904 
93, 176 

4,904 


100 

200 

300 

40O 

500 

600 

700 

80O 

900 

1,000 

1.100 

1.000 

900 

800 

700 

600 

!>00 

400 

300 

200 

100 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1.100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,600 

1,700 

1,800 


Ineh. 

0. 
.0117 
.  0234 
.0351 
.0469 
.0590 
.0710 
.0829 
.0948 
.1070 
.1189 
.1088 
.0975 
.0800 
.0743 
.0629 
.0514 
.0396 
.  0278 
.0160 


.0144 
.0260 
.0370 
.0493 
.0611 
.0730 
.0847 
.0969 
.1085 
.1201 
.1320 
.1445 
.  1561 
.1680 
.1806 
.1811 
.  1933 
.2050 


100  I , 

1.900  I    .2136 

100   

1,900  ;    .2132 

100  1 

100  

200  I     .0194 


Inch. 

0.      Initial  load. 


£~  1,739,000  pounds  per  square  inch. 


.0<i39 

.003'J    '  Al'tor  3  minutes. 


After  2  minutes. 


Stick  slipped  in  the  holder  Jaws  of  the  machine 
disturbing  the  micrometer.  * 

The  micrometer  was  read.insted  and  the  atreea 
then  released  to  initial  load,  and  micrometer 
reading  taken. 


qJj^"|}e=  1,780,000  pounds  perRquare  inch. 


.0121    I 

.0082       After  1  hour. 


DOUGLAS    FIK   WOOD. 
No.  8543— Continued. 
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Applied  loada.  In  f;aaged  longth. 

Totol.     |^«^^»2h."'®^^°°SationJ        Set. 


Kemarks. 


Pounds. 
14,712 
19, 616 
24.  520 
29,424 
34,328 
39,232 
44,136 
49,040 
53,944 
49,040 
44,136 
39,232 
34,328 
29, 424 
24,520 
19, 616 
14,712 
9,808 
4,904 


Pounds. 
300 
400 
500 
600 
700 
800 
900 
1,000 
1,100 
1,000 
900 
800 
700 
600 
500 
400 
300 
200 
100 


Inch. 
.0310 
.0425 
.0541 
.0600 
.0775 
.0889 
.1005 
.1120 
.1231 
.1129 
.1019 
.0004 
.0791 
.0678 
.0564 
.0449 
.0333 
.0216 


Inch. 


.0098 


Test  dlacoiitiniied. 
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DOUGLAS    FIR    WOOD. 


Compression  Tests. 

No.  1449. 

Stick  No.  26. 

Sample  cut  from  teusion  specimen  No.  8513. 


^ 


<       ^ 


Sectional  area,  3".02  x  8'M2  =  24.5  square  inches. 
Gauged  length,  50". 


Applied  loads. 


I 


In  gaaj;ed  length. 


T^+^i       P^r  square    Compree- 
^®**'-  Inch.  »lon. 


Poundt. 

2,4&0 

4,900 

7,850 

9,800 

12,250 

2,450 

14,700 

17.150 

19,600 

22,050 

24,500 

2.450 

29,400 

34,300 

39,200 

44,100 

49,000 

2,450 

53,900 

58,800 

63,700 

68,600 

73,500 

2.450 


Pound*. 

100 

200 

800 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1, 200 

1,400 

1,600 

1.800 

2,000 

100 

2,200 

2,400 

2.600 

2.800 

3,000 

100 


Inch. 

0. 

.0012 
.0025 
.0040 


1          .0052 
1 

1          .6668 

.0081 

.0100 

.0114 

1          .  0131 

.  0162 

.0195 

!          .0229 

.0260 

.0294 

1          .0323 

.0356 

.0390 

.0423 

.0455 

Set. 


Tneh. 
0. 


.0001 


Remarks. 


InlUal  load. 


.0001 


'Ie=  8,461,000  pounds  per  square  inch. 


.0002 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  7'. 


Applied  loads. 


Total. 


Pounds. 

2,460 

24,500 

49,000 

73,500 

49.000 

24,500 

2,450 

108, 100 


In  ganged  length. 


Set. 


Per  dquare 
iucn. 

Lateral    ! 
expansion. 

Pounds. 

100 
1,000 
2.000 
3,000 
2.000 
1.000 

100 

Inch. 
0. 

.0010 

.0022 

.0034 

.0022 

.0010    , 

7.882 

Remarks. 


Inch. 
0. 


Initial  load. 


Ultimate  strength. 
Failed  by  triple  tiezare. 


DOUGLAS   FIH  WOOD. 

No.  1450. 
Stick  No.  30. 
Sample  cnt  from  tension  specimen  No.  8514. 
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60" 


Sectional  area,  2".78xl3".96=38.8  square  inches. 
Gauged  length,  50''. 


Applied  loads. 

In  gauge 

d  length. 

Total. 

Per  square 
inch. 

Compros- 
sion. 

Remarks. 

Pounds. 

3,880 

7,760 
11,640 
15,  520 
19,400 

8,880 
23,280 
27. 160 
31,040 
34,920 
38,800 

3,880 
46,560 
54,820 

Pounds. 

100 

200  • 

800 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,200 

1.40A 

Inch. 
0. 
.0020 

Inch. 
0. 

Initial  load. 

.0048 
.0066 
.0092 

—.0004 

.  6ii8 

.0143 
.0168 
.0194 
.0210 

\e=2,018,000  pounds  per  square  Inch. 

—.0004 

.0266 
.0316 

62,080              1,600 
69,  840              1. 800 
77.000    ;          2,000 
3.880    ;              100 
85,360    !          2,200 
93, 120              2,  400 
100.880              2,600 
108,040    ,          2.800 
116,400    1          3.000 
3, 880                  100 

.0369 
.0421 
.0471 

.0000 

.0520 

.0571 

.0623 
.0686 
.0729 

..,.. 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  12''. 


Applied  loads. 


In  guaged  length. 


Total. 


I 


Per  square '     Lateral 
'  expansion. 


squi 
Dcn. 


inci 


Pounds.       Pound*.    |      Inch. 


3,880 
38,800 
77.600 

116,400 
93,  120 
77,600 
38. 800 
3,880 
38,800 
77,600 

116,  400 

77,600 

38,800 

3.880 

241,000 


100 
1,000 
2,000 
8,000 
2,400 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
6,211 


0. 
.0025 
.0057 
.0092 


.0065 
.0031 


.0031 
.0064 
.0098 
.0066 
.0032 


Set 


Inch. 


.0005 


.0006 


Remarks. 


Initial  load. 
Rested  1  hour. 


Ultimate  strength. 
Failed  by  triple  iiezure. 


414  DOUGLAS   FIB   WOOD. 

No.  1461. 
Stick  No.  30. 
Sample  cut  from  tension  specimen  No.  8544. 


60" 


Sectional  area,  3".05xl3''.96= 42.58  square  inches. 
Gauged  length,  50". 


Applied  loads. 


In  ganged  length. 


Total.  ^«^„'r"i  c^r'- 


Poiinff«. 

4,258 

8,516 

12. 774 

17, 032 

21,200 

4,258 

25,518 

29,806 

34,064 

38,  322 

42,  580 

4,258 

51,  006 

59, 612 

68,128 

76,644 

85,160 

4, 258 

03,676 

102, 19  i 

110, 708 

110,224 

127, 740 


100 


200 

300 

400 

500 

100 

600 

700 

800 

000 

1,000 

100 

1,200 

1.400 

1,600 

1,800 

2.000 

100 

2,200 

2,400 

2,600 

2,800 

3.000 

100 


Inch. 

0. 

.0020 
.0045 
.0069 
.0095 


.0121 
.0146 
.0174 
.0201 
.0230 


.0282 
.0337 
.0395 
.0450 
.0506 

-6557' 
.0614 
.0670 
.0727 
.0782 


Set. 


Inch. 
0. 


—.0004 


Remarks. 


Initialload. 


•.000& 


—.0002 


.0000 


|e= 1,915,000  ponnds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  12". 


Applied  loads. 


In  gauged  length. 


1     Totnl       ^^^  square      Lateral 
I     ■'■o^a*-  inch.       i  exiwnaion. 


fovLndt. 
4.258 
42,580 
85,160 
127,740 
85,160 
42,  580 
4,258 
127, 740 


4.258 
237,100 


Tound*. 

100 
1,900 
2,000 
3,000 
2,000 
1.000 

100 
3,000 
3,000 
3,000 

100 
5,568 


Inch. 

0. 
.0033 
.0071 
.0111 
.0074 
.0035 


.0111 
.0116 
.0118 


Set. 


Inch. 
0. 


.0005 


Remarks. 


Initial  load. 


After  5  minutes. 
After  10  minutes. 

ITlUmate  strength. 
Failed  by  triple  flexure. 


DOUGLAS   FIR   WOOD. 

No.  1452. 
Stick  No.  41. 
Sample  cut  from  tension  specimen  No.  8543. 
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ssnso 


Sectional  area,  4".l  x  11".96=49.04  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Peraqnare     Corapros- 
inch.      1       sion. 

Set. 

PoundM, 

4,004 

0,808 

14,712 

19,  616 

24,520 

4,904 

29,424 

34,328 

39,232 

44,136 

49,040 

4.904 

58,848 

68.65G 

78,464 

88,272 

98, 080 

4,904 

107.888 

117, 606 

127.  {»04 

137,  312 

147. 120 

4,004 

Pound*. 
100 
200 
800 
400 

Ineh. 

0. 

.0021 
.0044 
.0068 

Inch. 
0. 

Initial  load. 

500 
100 
600 

.0092 

-.6664 

Je =2,036,000  pounds  per  square  inch. 



700   1       .o'lii 

800    1          .0160 

000               .  0101 

1  000                ^''1^ 



100 
1,200 

—.0005 

.02A1 

1,400              .0314 
1, 600              .0364 
1,800              .0415 
2, 000                »<i66 

100 

—.0004 

2,200 
2,400 
2,600 
2,800 
3,000 
100 

.0514 

.0566 
.0620 
.0674 
.0726 

+.0004 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  10". 


Applied  loads. 


In  gauged  length. 


»p«#«i      I  Per  square      Lateral 
^<>**"-     !       Incii.       lexpanaio 


Set. 


PoundM. 
4,004 
40.040 
98,080 
147, 120 
98,080 
49,040 
4,904 
305. 050 


PoundM. 

Inch. 

100 

0. 

1.000 

.0017 

2,000 

.0036 

3,000 

.0067 

2,000 

.0038 

1,000 

.0020 

100 

Inch. 
0. 


.0002 


Remarks. 


Initial  load. 


6,220    I ' i  Ultimate  strength. 


Failed  by  triple  flexure.    Fibers  crushed  12"  from  end  of  stick. 
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DOUGLAS    FIR    WOOD. 


Tension  Tests. 


16'' 


Fracture. 


LoD  K  splintering. 

Do! 
Sheared  along  the  ^rain .    Stick  not 

fractare<l  by  tension. 
Short  brittle. 
Oblique.    In  part  sheared  aloDfc  the 

gi'Hin. 
Short  brittle,  oblique. 
Sheared  along  tho  grain. 
Short  brittle. 
Sheared  along  the  grain. 
Sheared  along  the  grain,  pulling 
out   an    irregular   shaped    core 
about  ^"  by  li"  in  cross-section 
dimensions.      Tensile   strength 
not  nuichod. 
Long  splintering. 
In  part  long  splintering  and  in 
part  Hheared  the  wood  along  the 
grain. 
Oblique  fracture.    Sheared  along 
the  grain. 
Do. 
Do. 
Do. 
Do. 
Do. 


No.  8566  tested  wet,  after-48  hours  immersion  in  water. 
Specimens  8607  to  8615,  inclusive,  M^ere  turned  out  and  tested  two 
months  later  than  the  tension  specimens  previously  tested. 


WHITE  OAK  WOOD 

FROM 

C.  O.  MENGEL,  JR.,  &  BEO.,  LOUISVILLE,  KY. 


H.  Doc.  131 27 
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WHITE   OAK   WOOD.  419 


WHITE  OAK  WOOD. 


These  sticks  were  tested  tiDder  compression  loads  applied  endwise 
the  grain,  excepting  a  block  taken  from  post  No.  1422,  which  was  loaded 
crosswise  the  grain  in  the  direction  radial  to  the  tree.  Micrometer 
observations  were  made  on  the  compressibility  of  the  wood  in  each 
test,  from  which  results  the  moduli  of  elasticity  were  computed. 

The  relative  rigidity  of  the  wood  lengthwise  and  crosswise  the  grain 
is  shown  by  the  results  from  post  No.  1422,  which  gave  the  value 
1,675,000  pounds  i>er  sqnare  inch  for  the  modulus  of  elasticity  under 
endwise  loads,  and  210,000  pounds  per  square  inch  for  the  value  under 
loads  crosswise  the  grain. 

The  compressibility  of  post  No.  1418  was  observed  under  continued 
stress  at  3,000  pounds  per  square  inch.  There  was  comparatively  rapid 
yielding  during  the  first  five  minutes,  which  diminished  in  rate  during 
the  next  ten  minutes. 

During  the  interval  of  one  hour  following,  the  rate  of  compression 
continued  with  considerable  uniformity.  The  x>o8t  thereafter  showed 
an  accelerating  rate  of  yielding. 

After  the  lapse  of  one  hour  and  thirty  minutes  the  Ipad  was  dimin- 
ished in  decrements  of  200  pounds  per  square  inch  each.  After  each 
decrement  the  load  was  sustained  two  minutes. 

Under  2,800  pounds  per  square  inch  a  further  compression  of  ''.0031 
occurred^  under  2,600  pounds  per  square  inch  the  additional  coin])ie8- 
sion  was  ''.0005;  under  2,400  pounds  per  square  inch  no  change  in  the 
gauged  length  was  apparent,  and  under  the  subsequent  lower  stresses 
the  effect  of  each  pause  of  two  minutes  was  a  gain  in  length  instead  of 
additional  compression. 

After  the  loads  were  diminished  to  1,600  pounds  per  square  inch 
they  were  again  increased,  with  the  result  that  under  2,000  pounds  per 
square  inch  and  upward  each  interval  of  two  minutes  was  accompanied 
by  additional  yielding,  which  proceeded  with  an  accelerating  rate  as 
the  loads  advanced. 

The  ultimate  resistance  of  this  post  reached  3,508  pounds  per  square 
inch,  which  load  was  momentarily  sustained.  Its  behavior  under  3,000 
pounds  per  sqnare  inch  indicated  that  ultimate  failure  might  have 
been  reached  by  longer  continuance  under  stress  at  that  limit. 
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WHITE   OAK   WOOD. 


Fo.  1418. 


Compression  Tests. 


If.'b/^ 


Sectional  area,  47.35  square  inclies. 

Weight,  95J  pounds  =  47,9  pounds  per  cubic  foot. 

Eate  of  growth,  12  rings  per  inch. 

Gauged  length,  50". 


Applied  loads. 


Total. 


,  Per  aquare 


Pounds. 

1,735 

9.470 

14, 205 

18,940 

23, 075 

28.410 

83, 145 

37,880 

42,615 

47,350 

4.735 

60,820 

66,290 

75,760 

85,230 

142, 050 


aqui 
ncu. 


incu. 


Pound$. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

8,000 

3,000 

8,000 

3,000 

3,000 


In  gaaged  length. 


Comprea- 
sion. 


Inch. 

0. 

.0036 
.0072 
.0109 
.0118 
.0188 
.0224 
.026L 
.0304 
.0841 


.0414 
.0491 
.0573 
.0655 
.2401 
.2470 
.2551 
.2657 
.2809 


Set. 


Inch. 
0. 


.0t08 


Remarka. 


Initial  load. 


1 


After  1  hour  10  minutes. 
After  1  hoar  15  minutes. 
After  1  hoiir  20  minutes. 
After  1  hour  25  minutes. 
After  1  hour'dO  minutes. 


Post  shows  evidence  of  crushing  the  fibers  in  the  vicinity  of  some 
sound  knots. 


WHITE   OAK   WOOD. 

Compression  Tests — CoDtinaed. 
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Applied  load«. 


In  ganged  length. 


Tr.*»\       Per  square    Comprea 
^***"*-  inc\i.  sion. 


Pounds. 
132,580 


123. 110 


113,640 

"ioi'm' 
"m.'too' 


85,230 
•75,' 780  * 
85,' 230' 


94,700 


104, 170 


94,700 
4,735 
104, 170 
113,640 
123. 110 
132,580 
142.050 
94,700 
47,  350 
4.735 
47,350 
94.700 
142,050 


113, 640 


I    123,110 
'  *i32,'686" 


142, 050 
166,100 


Pounds. 
2,800 
2.800 
2,600 
2,600 
2,400 
2,400 
2,200 
2,200 
2,000 
2.000 
1,800 
1,800 
1,600 
1,600 
1,800 
1.800 
2,000 
2,000 
2,200 
2.200 
2,000 

100 
2,200 
2  400 
2,600 
2,800 
3,000 
2,000 
1,000 

100 
1,000 
2,000 
3.000 
3,000 
3,000 
3,000 
3,000 
3,000 
3.000 
8,000 
3,000 
3,000 
3,000 
3.000 
3,000 
3,000 
8,000 
3,000 
3,000 
2,400 
2,400 
2,600 
2,600 
2,800 
2,800 
3,000 
3,508 


Inch. 

0. 2748 
.2779 
.2706 
.2712 
.2634 
.2634 
.2553 
.2550 
.2469 
.2461 
.  2375 
.2366 
.2280 
.2267 
.2345 
.2344^ 
.2427 
.2430 
.2515 
.2520 
.0741 

'.'0839' 
.0933 
.1051 
.1177 
.1380 
.1010 
.0589 

"'.'0537" 
.0950 
.1.394 
.1454 
.1488 
.1530 
.1565 
.1653 
.1725 
.1788 
.1848 
.1910 
.1972 
.2034 
.2096 
.2156 
.2216 
.2278 
.'2336 
.2602 
.2612 
.2697 
.2715 
.2807 
.2853 
.2960 


Set. 


Inch. 


.OOHl 


Remarks. 


After  2  minutes. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


|e  =  1,338,000  pounds  per  square  inch. 


.0184 


Aft^r 

After 

After 

After 

After 

After 

.    After 

.'  After 

.i  After 

.    After 

.;  After 

.'  After 

!  After 

After 

After  I 

After 


1  minute. 

2  minutes. 

3  minutes. 
5  minutes. 

10  minutes. 
15  miDutes. 
20  minutes. 
25  minutes. 
30  minutes. 
35  minutes. 
40  minutes. 
45  minutes. 
50  minutes. 
55  minutes. 
60  minutes. 
1  hour  5  minutes. 


Maximum  load  sustained. 


The  interval  of  time  between  the  last  reading  of  the  micrometer 
under  3,(HK)  pounds  per  square  inch  and  the  time  of  reaching  the  maxi- 
mum load  was  one  minute. 

Failure  occurred  by  the  fibers  crushing  at  some  knots  1^^'  diameter 
30"  from  the  end  of  the  post. 
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^1 

^1 
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WHITE    OAK   WOOD. 

No.  1419. 
Txya 


Sectional  area,  59.01  square  iuches. 

Weight,  1233  pounds  =  49  iK)und8  per  cubic  foot. 

Bate  of  growth,  11  rings  per  inch. 

Gauged  length,  50''. 


Applied  loads. 


In  gaaged  length. 


Total. 


PowidM. 

5,901 

11,802 

17,703 

23,604 

29.505 

35,406 

41, 307 

47. 208 

53,109 

59,010 

5,901 

70. 812 

82,614 

94,416 

106, 218 

118, 020 

5,901 

129.822 

141,624 

153.426 

165.228 

177, 030 

5,901 

188, 832 

200,634 

212,436 

224.238 

236,040 

5,901 

247,842 

258,000 


Per  Bonare 
inch. 


PoufMlt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1.200 

1,400 

1,600 

1.800 

2.00c 

100 

2,200 

2,400 

2.600 

2,800 

3.000 

100 

3,200 

3.400 

8.600 

3,800 

4,000 

100 

4.200 

4,372 


Comprea- 
Bion. 


Inch. 

0. 

.0050 
.0094 
.0137 
.0174 
.0212 
.0247 
.0285 
.0321 
.0355 


.0424 
.0495 
.0504 
.0637 
.0710 


.0782 
.0855 
.0938 
.1023 
.1141 


.1243 
.1335 
.1457 
.1642 
.1911 


.2340 


Set. 


Iiuh. 

0. 


Remarks. 


.0011 


Initial  load. 


OOsi     }  ^  ~  1.899,000  pounds  per  square  inoh. 


.0103 


.0320 


Ultimate  strength. 


Fibers  crushed  at  a  knot  one-half  inch  diameter  20^'  from  end  of  post. 


WHITE   OAK   WOOD. 
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No.  1420. 


69.'io 


hrStf^ 


Sectional  area,  78.7  square  inches. 

Weight,  162  pounds  =  51.5  pounds  per  cubic  foot. 

Rate  of  growth,  12  rings  per  inch. 

Gauged  length,  50". 

The  post  was  convex  on  the  micrometer  side. 


Applied  loads. 


In  gauged  length. 


T«#«i       P«r  square    Comprea- 
^®***-  inch.       ,       aion. 


Found*. 
7,870 
15, 740 
23,610 
81,480 
39.350 
47, 220 
55,000 
62.060 
70,830 
78,700 
7,870 
04.440 
110, 180 
125,020 
141,660 
157, 400 
7,870 
173, 140 
188.880 
204,620 
220,360 
236.100 
7,870 
251,840 
267,580 
283,320 
209.060 
314,800 
7.870 
318,100 


Potnidtf. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1.400 

1,600 

1.800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3.000 

100 

3,200 

3,400 

8.600 

3,800 

4,000 

100 

4,042 


Set. 


Inch.  Inch. 

0.  0. 

.0027    I 

.0055 

.0084 


Remarks. 


Initial  load. 


.0111 
.0140 
.0170 
.0197 
.0226 
.0253 


.0310 
.0867 
.0422 
.0480 
.0537 


.0506 
.0659 
.0720 
.0784 
.0856 


.0006 


.0033 


.1014  , 

.1114  I 

.1249  ; 

.1546  ' 


.0196 


|£  =  1,789,000  pounds  per  square  inch. 


Xntimate  strength. 


Fibers  crushed  at  a  knot  three-eighths  inch  diameter  2  feet  from  the 
end  of  the  post. 
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WHITE   OAK   WOOD. 


No.  1421. 


^^,"89  -^ 


ioeras 


Sectional  area,  97.22  square  inches. 

Weight,  341J  pounds  =  57.2  pounds  per  cubic  foot. 

Rate  of  growth,  7  rings  per  inch. 

Gauged  length,  60". 


Applied  loads.        '      In  ganged  length. 


Total. 


Pounds. 

0,722 

19,444 

29,186 

38,888 

48,  610 

58,  332 

68,054 

77, 776 

87,408 

97,220 

9,722 

116,664 

136, 108 

155,  552 

174,996 

194,  440 

9,722 

213,884 

233,328 

252,  772 

272,  216 

291,660 

9,722 

311. 104 

330,548 

349, 902 

369,436 

388,880 

9,722 

411,200 


Persauare    Gomprea- 
incn.       !       sion. 


PfmncU. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3,000 

100 

3,200 

3,400 

3.600 

3,800 

4,000 

100 

4,230 


Inch. 
0. 

.0026    1 

.005.3    I 

.0080 

.0110 

.0140 

.0170 

.0201 

.0231 


.0320 
.0381 
.0443 
.  0505 
.0567 


.0634 
.0700 
.0766 
.0838 
.0919 


.0990 
.1080 
.1193 
.1356 
.1680 


1 


Set. 


Inch. 
0. 


RemarkB. 


Initial  load. 


0014    i}^  =  ^|718,000  pounda  per  square  inch. 


.0039 


.0220 


Ultimate  strength. 


Fibers  crushed  at  knots  one-half  inch  diameter  32  inches  from  the 
end  of  the  post. 


WHITE   OAK   WOOD. 
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No.  1422. 


K-filW   -^ 


Sectional  area,  119.2  square  inches. 

Weight,  416J  pouDds=56.8  pounds  i)er  cubic  foot. 

Rate  of  growth,  14  rings  per  inch. 

Gauged  length,  60". 


Applied  loads. 


Total. 


Pound». 

11.020 

23,840 

35,760 

47.680 

59,000 

71. 520 

83,440 

05,360 

107,280 

110,200 

11,020 

143.040 

106.880 

190.720 

214, 560 

238,400 

11,020 

262,240 

286.080 

300,020 

333.760 

357,600 

11,020 

381,440 

405,280 

420, 120 

452,060 

476, 800 

11.020 

500,300 


Per  sqnare 


nqrifi 
Dch. 


inc 


Pound: 

100 

200 

800 

400 

500 

600 

700 

ROO 

000 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3,000 

100 

8,200 

3,4C0 

3,600 

3,800 

4,000 

100 

4,197 


In  ganged  length. 


Comprea- 
Bion. 


Kemarks. 


Set. 


I 


Inch. 
0. 
.0025 

Inch.      1 

«•     i 

1    .0051 

I    .0080 

'     .  0100 

.01<I0 

.0170 

.0201 

.0231 

.0260 

.0003 

.0322 

'    .0446 

.0511 

.0581 

.0014 

.0630 

.0706 

.0772 



.0844 

.0025 

.0031 

.0002 

.1084 

.1181 



.1203 

.1515 

.0117 

Initial  load. 


}e=  1,675,000  pounds  per  square  inch. 


ntimaie  strength. 


Fibers  crushed  at  a  knot  three-eighths  inch  diameter  30  inches  from 
the  end  of  the  stick. 
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WHITE   OAK   WOOD. 
No.  1423. 


izorsg 


Sectional  area,  79.92  square  inches. 
Weight,  291  poands=:52  pounds  per  cubic  foot, 
Eate  of  growth,  9  rings  per  inch. 
Gauged  length,  60". 


Applied  loads. 


In  gauged  length. 


Total. 


Per  sqnare 
inch. 


Comprea- 
Biou. 


Remarks. 


Set. 


Found*. 
7,992 
15,984 
2S,976 
31,968 
89,960 
47. 952 
55,944 
68,936 
71.928 
79,920 
7,992 
95,904 
111,888 
127, 872 
143.856 
159,840 
7,992 
175, 824 
191, 808 
207, 792 
223,776 
239,760 
7,992 
265, 744 
271, 728 
295,500 


Pound», 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3,000 

100 

3,200 

8,400 

8,697 


Inch. 

0. 

.0041 
.0082 
.0120 
.0156 
.0195 
.0230 
.0265 
.0300 
.0336 


.0408 
.0481 
.0554 
.0631 
.0715 


.0798 
.0880 
.0981 
.1123 
.1225 


.1421 
.1896 


Inch. 
0.  Initial  load. 


.0015 


.0040 


.0120 


|E=  1, 407, 000  pounds  per  sqnare  inch. 


Ultiinate  strength. 


Fibers  crushed  at  a  group  of  knots  4  feet  from  the  end  of  the  post 
The  knots  range  from  one-fourth  inch  to  1  inch  diameter,  and  were  four 
in  number. 
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Compression  of  a  sample  taken  from  the  middle  of  the  length  of  post 
No.  1422. 

Loads  applied  across  the  grain  in  a  radial  direction,  or  parallel  to 
the  medullary  rays  of  the  wood.* 

No.  1424. 


Qauffed.  lenffth 


Sectional  area,  11".97  x  8".10  =  96,96  square  inches. 
Gauged  length,  6''. 


Applied  loads. 


Total.     I 


Per  square 
inch. 


In  ganged  length. 


Compres- 
sion. 


Kemarks. 


Set. 


Pimndt, 

1.939 

3,878 

5.817 

7,756 

9,696 

1,939 

11, 635 

13. 574 

15. 513 

17,452 

19,392 

1,939 

21,331 

23,270 

25,200 

27.148 

29,088 

1,939 

31,027 

32,066 

34,905 

86.844 

38,784 

.1,939 

40.728 

42.662 

44,601 

46,540 

48,480 

1,939 

60,419 

52,858 

54,297 

56,236 

58, 176 

1,939 

PoWkdM. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

820 

340 

860 

380 

400 

20 

420 

440 

460 

480 

500 

20 

530 

640 

560 

580 

600 

20 

20 

620 

640 

660 

680 

700 

700 

700 

20 

20 

700 

720 

740 

760 

780 

Ineh. 

0. 

.0009 
.0017 
.0025 
.0032 

Inch. 
0. 

..,,.. 

.0004 

.0036 
.0043 
.0049 
.0054 
.0060 

• 

.0005 

.0065 
.0070 
.0075 
.0082 
.0088 

.0007 

.0001 
.0099 
.0105 
.0112 
.0118 

.0009 

.0121 
.0129 
.0137 
.0143 
.0151 

.0014 

.0156 
.0163 
.0171 
.0178 
.0186 

.0020 
.0011 

60.115 
62,054 
63,993 
65,932 
fi7,872 

.0194 
.0204 
.0214 
.0226 
.0236 
.0256 
.0286 

1.039 

.0051 
.0036 

67.872 
69.811 
71,750 
73,680 
75.628 

.0250 
.0268 
.0281 
.0292 
.0305 

Initial  load. 


|e= 210,000  pounds  per  square  inch. 


After  I  hour  rest. 


After  5  minutes. 
After  10  minutes. 

After  15  minutes. 


428 


WHITE   OAK   WOOD. 
Ko.  1424— Oontinaed. 


Appliml  loadrt. 


In  gangedflength. 


I     Total. 

I 


Poundt. 
77,568 
1,039 
79,507 
81,446 
83.385 
85,324 
87.264 


1,939 


9,606 
19,392 
29,088 
38,784 
48, 480 
58.176 
67.872 
77,668 


1,989 
77,568 
87,264 
89,203 
91, 142 
9!),  081 
95,  020 
96,960 


106, 056 
116, 352 
126,048 
l:i5, 744 
145. 440 
155, 136 


Per  square 
inch. 

Elongation. 

Inch. 
.0328 

Set. 

Remarka. 

Pounda. 
800 

Inch. 

20 

.0062 

820 

.0342 
.0876 
.0399 
.0431 
.0461 
.0567 

840 

860 

880 

900 

900 

After  5  minutes. 

20 

.oisi 

.0123 
.0118 

20 

After  5  minutes. 

20 

After  8  minutes. 

100 

.0140 
.0178 
.0210 
.0250 
.0298 
.0353 
.0418 
.0486 
.0524 
.0676 

200 

300 

400 

500 

600 

700 

800 

800 

After  5  minutes. 

800 

After  15  minutes. 

20 

.0207 

800 

.0569 

.0634 

.0675 

.0719 

.0760 

.0811 

.0012 

.1090 

.15 

.27 

.42 

.58 

.72 

900 

920 

940 

960 

980 

1  000 

1,000 

After  5  minutes. 

1  100 

^dolsturo  shows  on  end  of  stick. 

1  200 

1,300 
1,400 
1.500 

1,600 

Ultimato  strength. 

Sustained  the  maximum  load  one-half  minute  then  failed  rapidly 
under  diminished  loads,  by  the  stick  yielding  rapidly,  splitting  along 
the  grain. 
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STEEL  WISE  ROPE. 

Four  types  of  ropes  are  represented,  de8ig:nate(i  as  types  A,  B,  C, 
and  D,  and  one  sample  of  rope  of  annealed  wire. 

The  following  table  shows  the  x)rincipal  elements  of  each  type  and 
size  of  rope. 

Each  rope  has  (>  strands.  The  wires  were  galvanized,  excepting  the 
annealed  rope. 


Num- 
ber of 
test. 


8537 
8&38 
8529 
8530 
8532 
8533 


8540 
8511 

8534  ! 

8530  I 

8531  , 

8535  ! 


Marks. 


TypeA,2|"clPC.. 

do 

Tvp©  B,  1"  circ . . . 
Typo  B.  li"  circ . . 
TypeB,  1^"  circ 
TypeB,  2"  circ... 
Type  B,  2J"  circ.. 
TypeB,  3"  circ... 
TypeB,  44"  circ. 
Type  C,  2i"  circ . . 
Type  C,  3"  circ  . . . 
TypeD,  14"circ.. 
Annealed,  2^"  circ 


Wires. 

Sectional 

Tensile 

atrength. 

Total 
num- 
ber. 

Mean 
diameter. 

area. 

Total. 

Per  square 
inc^. 

Inch. 

Sq.  inch. 

Pounds. 

PoundM. 

108 

0,0581 

(».  2862 

47, 980 

167. 640 

108 

.0581 

.2862 

48, 700 

170, 160 

M 

.0221 

.0253 

5, 080 

200.  790 

M 

.0301 

.0470 

7.460 

158,  720 

72 

.0320 

.0579 

10.000 

172.  710 

72 

.0424 

.1015 

18,  080 

186,990 

^ 

.0580 

.1901 

34, 420 

181,060 

ll 

.0640 

.2318 

39,  960 

172,390 

84 

.0821 

.4444 

77,960 

17-..  430 

90 

.0374 

.0990 

18,  450 

186.  360 

90 

.0521 

.1917 

37,4«iO 

195,  100 

114 

.0311 

.0860 

5,410 

62,470 

72 

.0459 

.1188 

12,420 

104. 550 

The  samples  were  prepared  lor  testing  with  eye  splices  at  the  ends. 

Elongations  were  measured,  on  those  ropes  with  the  smaller  wires, 
with  a  common  steel  scale,  and  on  those  with  larger  wires  with  a 
micrometer. 

In  general,  wire  ropes  behave  in  a  manner  similar  to  hemp  and 
manila  cordage.  The  full  effect  on  the  elongation  of  the  rope  is  not 
immediately  developed  upon  the  application  of  the  load,  additional 
stretch  continuing  for  an  interval  of  time.  Upon  release  from  load 
the  full  resilience  is  sluggishly  reached. 
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STEEL   WIRE   ROPE. 


Specimen  No.  8539,  type  C,  3''  circumference,  was  loaded  five  times 
and  the  elongations  measured  on  each  occasion.  The  eflfects  of  each 
series  of  loads  is  shown  in  the  following  table. 

Under  the  fifth  loading  the  ratio  of  stress  to  strain,  or  apparent 
modulus  of  elasticity,  was  21,161,000  pounds  per  square  inch. 


Applied 
loads. 

Elongations  in  gauged  length  of  80". 

First  loading. 

Seoond  loading. 

Thinl  loading.   Fourth 

loading. 

Fifth  loading. 

Total. 

Sncoes- 
sive. 

Inch. 

6.  oiei 

.0139 
.0119 
.0101 
.0114 
.0088 
.0088 
.0105 
.0104 

1 

Inch,  i   Inch. 
0.            L- 

Total. 

Succes- 
sive. 

Total. 

Snooes. 
sive. 

ToUl. 

Succes- 
sive.    ; 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 

Inch. 
0. 

.0161 
.0300 
.0419 
.0520 
.0684 
.0722 
.0810 
.0915 
.1019 

Inch. 
0. 

.0004 
.0179 
.0261 
.0334 
.0407 
.0480 
.0556 
.0625 
,0699 
.  0772 
.0843 
.0919 
.1001 
.1072 
.1175 
.1285 

Inch. 

6.6694"' 
.0085 
.0082 
.0073 
.0073 
.0073 
.0076 
.0069 
.0074 
.0073 
.0071 
.0076 
.0082 
.0071 
.0103 

Inch. 
0. 
.0090 
.0175 
.0252 
.0324 
.0396 
.0470 
.0543 
.0617 
.0689 

Inch. 

6.6696*" 
.0085 
.0077 
.0072 
.0072 
.0074 
.0073 
.0074 
.0072 

Inch. 
0. 

.0081 
.0160 
.0234 
.0305 
.0375 
.0447 
.0523 
.0594 
.0665 

Inch. 

.0100 
.0196 
.0279 
.0355 
.0430 
.0505 
.0580 
.0652 
.0736 
.0821 

0.0100 
.0096 
.0083 
.0076 
.0075 
.0075 
.0075 
.0072 
.0084 

AOfift 

0.0081 
.0079 
.0074 
.0071 
.0070 
.0072    , 
.0076 
.0071 
.0071 

.0923    i  .0102 
.1014    ;  .0091 
.1114       .0100 
.1222    1  .0108 

1 

.0110 
.0120 
.0126 
.0158 

i 

1 

1 

1 

.1405 
.1531 
.1689 

1 





::::::::::i"-:!"! 

.1460 
.1577 

' 

.0117 

1 

' 

.1747    .  .0170 
.1914       .0167 
.2076    1  .0162 
.  2251       .  0175 

1 

1 

1               'i 

! 1 1 

1               1 

The  amount  of  zinc  on  the  galvanized  wires  and  chemical  composi- 
tion of  the  steel  wires  was  found  to  be — 


TVpo  B. 
tS  iw]  U, 
Tyit«  B. 
TviM^  n. 
T\itf^  It, 
tV[>«  li, 
Typfl  H, 
Tyi»  V, 
Tmio  (^, 
T>poD, 
Annfialii 


^"circ... 

1  '  circ 

li'circ... 
It 'circ... 
Li  circ.... 
2-1  'circ... 

:t   circ 

44' circ... 
2i    circ... 

3"  ciPC 

li'circ... 
!d.  34"  circ. 


Percent. 
0.70 

,  '  1.60 
4.20 
1.10 
1.40 
0.48 
0.85 
0.52 
1.U5 
0.54 
4.10 


Chetnioal  oompesition. 

Carbon. 

Manga- 
nese. 

Silicon. 

Pcreenl. 

Per  cent. 

Percent. 

0.545 

0.870 

0.171 

0.380 

0.525 

0.070 

0.411 

0.580 

0.030 

0.419 

0.840 

0.137 

0.530 

0.605 

0.025 

0.520 

0.750 

0.314 

0.580 

0.600 

0.021 

0.645 

0.710 

O.Ji:i 

0.400 

1.050 

0.080 

0.546 

0.850 

0.014 

0.040 

0.600 

0.020 

0.790 

0.454 

0.106 

STEEL   WIRE   HOPE. 
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Ko.  8529. 

1"  Type  B. 

Diameter,  ''.33;  circumference,  1".06. 

Six  strands,  11  wires  each. 

Jute  core. 

Each  strand  has  a  cotton  center  of  10  threads. 

Lay,  one  turn  in  2''.6. 

Sectional  area  of  wires,  0.0253  square  inch. 

Gauged  length,  50''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totol. 

Per  M  oore 

iQCll. 

Elongation. 

Set. 

Pound*. 

100 

Pomids. 

Inehsi. 
0. 
.05 
.08 
.10 
.13 
.15 
.18 
.24 
.27 
.33 
.86 
.40 
.43 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

200 

300 

400 

500 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

8,000 

100 

3,200 

3,400 

»,600 

3.800 

4,000 

100 

4,200 

4,400 

4,600 

4,800 

5,000 

100 

5,080 





.18 

.45 
.50 
.54 
.57 
.50 

.25 

.63 
.66 
.70 
.74 
.80 

.40 

.86 

1.11 
1.40 

.92 

200,790 

Parted  3  strands  at  the  splice. 
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STEEL   WIRE   EOPE. 


No.  8530. 
ii;'  Type  B. 

Diameter,  ".44;  circumference,  1''.35. 
Six  strands,  11  wires  each. 
Each  strand  has  a  cotton  center  of  16  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  3".58. 
Sectional  area  of  wires,  .0470  square  inch. 
Gauged  length,  50", 


Applied  loads. 


In  gauged  length. 


Total.     j^«'i„»^y°", Elongation.         Set. 


RoniarkH. 


ound$. 
200 

PouncUt. 

Inches. 
0. 

.04      . 
.07     |. 
.09     i. 
.13     ,. 
.16     '. 
.21     1. 
.24     L 

Inch. 

0 

400 
0(K) 

800 

1.000 

1,400 

1.80U 

2,000 

2U0 

08 

2.  40U 

.27      . 
.31      . 
.33      . 
.39      . 
.42     ,. 
.45     '. 

2,Kt)0 



3,000 

3.400 

:i.Ruo 

4.000 

20.) 

.18 

4,  400 

.vrL 

.58     1. 

.61  ;. 

.07      . 

.75    1. 

.8J     1. 

4.800 

5,  00  J 

0,  400 

r>,  8U0 

6. 000 

200 

.44 

0,400 

.93    1- 

1.07      . 

1.16     ,. 

1.52    '. 

]. 

6,800 

7.000 

7, 400 

7.460 

158,720 

Initial  load. 


Tensile  strength. 


i  Parted  1  strand  19"  from  splice. 


STEEL   WIRE    ROPE. 
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No.  8531. 
1^"  Type  D. 

Diameter,  ".48;  ciroumferenco,  1''.48. 
Six  strands,  19  wires  each. 
Hemp  core. 

Lay,  one  turn  in  4:".15. 
Sectional  area  of  wires,  0.080(i  8([uare  inch. 
Gauged  length,  50". 


Applied  loads. 


In  ganged  length. 


Total.     i^*^i"2J*"*  Elongation.         Set. 


Remarks. 


ounds. 
200 

Pounds. 

Inches. 

0. 

1,000 

.00 

2,000 

.10 

3,  (.00 
4,000 

16 



.33 

201) 



5,000 

200 

5.400 

5,410 


1.10 


1.90 


Inch. 


.21 


.99 


Initial  load. 


470     '  Tensile  strength. 


Parted  .3  strands  9"  from  splice. 


No.  85^32. 
li"  Type  1). 

Diameter,  ".49;  circumference,  1".55. 
Six  strands,  12  wires  each. 

Each  strand  has  a  hemp  center  with  a  wire  in  the  hemp.    The  rope 
has  a  hemp  core. 

Lay,  one  turn  in  3".85. 

Sectional  area  of  wire,  0.0579  square  inch. 

Ganged  length,  50". 


AppliMl  loads. 

In  gaugtnl  length. 

Remarks. 

Total. 

Per  sq  nare 
inch. 

Pounds. 

Elongation. 

Inches. 
0. 
.03 
.09 
.15 
.21 

Sot. 

Poundt. 
200 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1,000 
2.000 

3,000 

4,000 

200 

.06 

6,000 

6,000 

200 

.27 
.40 

\     ... 

.12 

7,000 

8,000 

200 

.49 
.62 

.27 

9.000 

.80 
1.22 

10,000 

172,710 

Parted  1  strand  at  end  of  the  splice. 
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STEEL  WIRE   ROPE. 


No.  8533. 
2"  Type  B. 

Diameter,  ".66;  circumference,  2". 
Six  strands,  12  wires  each. 
Each  strand  has  a  hemp  center  of  6  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  4".35. 
Sectional  area  of  wires,  0.1015  square  inch. 
Gauged  length,  50''. 


Applied  loads. 

In  gau^d  length. 

Bemarka. 

Total. 

Peraqaare 

Elongation.        Set. 

1 

PoundM. 

200 

Pounds. 

Inches. 
0. 
.07 
.14 
.10 
.24 

Inch, 
0. 

InlUal  load. 

One  broken  wire  in  sight. 
Tenaile  atrengtli. 

1,000 

2,000 

3,000 

4,000 

200 

.18 

b.OOO 

.H3 

0.000 

7,000 

8.000 

200 

0.000 

10.000 

11,000 

12,000 

2i« 

18,(00 

14,000 

16.000 

16,000 

2'.»i) 

17,000 

18.000 

18,080 

.3» 
.45 
.62 

.32 

.58 
.63 

.70 
.80 

.51 

.08 
1.10 
1.21 

.89 



1.43 
1.70 

"■iii,'tii'* 

Parted  1  strand  at  end  of  the  splice* 


STEEL   WIRE   ROPK. 

No.  8534. 
2i"  Type  0. 

Diameter,  ''.68;  circumference,  2'M2. 
Ciix  strands,  15  wires  each. 
Each  strand  has  a  hemp  center  of  7  threads, 
ilie  rope  has  a  hemp  core  of  9  threads, 
liay  one  turn  in  4".70. 
Sectional  area  of  wires,  0.0990  square  inch. 
Gauged  length,  50". 
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AppUed  loads. 

In  gang! 

Bd  length. 
!       8.t. 

Bemarks. 

1^ 
Total. 



P^^are 

Elongation 

Poundt. 
200 

Pounds. 

Inehei.           IneK 

Initial  IomL 
Tenaile  strength. 

1,000 
2,000 
3,000 

.09 

V. 

.16 
.22 
.27 

4,000 

200 

5.000 

.38" 

.37 
.42 

.47 

.12 

6.000 

7.000 

*. 

8,000 

200 

.21 

1 

»,000 

.51 
.58 
.63 
.68 

1 

10,000 

11,000 

12,000 

200 

.33 

13,000 
14,000 

.77 

.84 

.02 

1.06 

15.000 

ie,ooo 

1 

200 

'69 

17,000 

*"*i8i,'8«6" 

1.22 
1.45 

1 

18,000 

' 

18,450 

1 



1 

....     i 

Parted  4  strands  4"  from  end  of  splice. 
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STEEL   WIRE   ROPE. 


No.  8536. 
2i['  annealed. 

Diameter,  ".75;  circumference,  2".32. 
Six  strands,  12  wires  each. 
Each  strand  has  a  hemp  center  of  7  threads. 
Tlie  rope  has  a  hemp  core  of  9  threads. 
Lay,  one  turn  in  4".40. 
Sectional  area  of  wires,  0.1188  square  inch. 
Ganged  length,  50". 


Applied  loads. 


In  gauged  length. 


Total.     •^•^^»*"' Elongation.        Set. 


Remarks. 


Pound*. 

200 

1,000 

2.000 

3,U00 

4,000 

200 

5.000 

0,  UOO 

7,000 

8.000 

200 

9,000 

10,000 

11,000 

12,000 

200 

12,420 


Pounds.  Inch.      \     Inches. 


.19 
.37 
.49 
.64 


104,550 


1.02 
1.16 


1. 33 

1.92 
3.02 


.39 


Initial  load. 


I 


Tensile  stren-.^b. 


Parted  3  strands  12"  from  the  end  of  the  splice. 


STEEL    WIRE    ROPE. 

No.  8636. 
2^"  Type  B. 

Diameter,  ".91;  circamference,  2".74. 
Six  strands,  12  wires  each. 
Each  strand  has  a  hemp  center  of  5  threads. 
The  rope  has  a  hemp  core  of  12  threads. 
Lay,  one  turn  in  7". 

Sectional  area  of  wires,  0.1901  square  inch. 
Gaufi^ed  length,  50". 
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Applied  loacU. 


Totol. 


Pounds. 

200 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

10,000 

200 

12, 000 

14, 000 

16,000 

18,000 

20,000 

200 

22,000 

24.000 

26,000 

2»,000 

ao,ooo 

200 
32. 000 
34,000 
34,420 


Per  sqnare 
inch. 


In  gauged  length. 
Elongation.         Set. 


Kemarks. 


PoundM. 

Inches.            Inch. 
0.                   u. 

.03 
.05 
.08 
.  U 

.15 
.17 
.19 
.23 

.08 

.28 
.32 

.39 
.44 

.47 



.19 

.63 
.70 
.81 
.04 

.48 

i.oi 

1.30 

1A1  mm 

. 

Initial  load. 


Tensile  strength. 


Parted  2  strands  at  the  splice. 
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STEEL   WIRE   ROPE 


No.  8637. 
2|//  Type  A,  first  sample. 
Diameter,  ".90;  circumference,  2".77. 
Six  strands,  18  wires  each. 

Strands  laid  up  in  two  coarses  of  12  and  6  wires,  respectively,  with 
hemp  centers  of  8  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  6".9. 
Sectional  area  of  wires  0.2862  square  inch. 
Gauged  length,  50'^ 


Applied  loads. 

Id  gauged  length. 

Remark  n. 

TotaL 

Per  square 
Inch. 

Elongation.        Set. 

Pound*. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

8,000 

10.000 

200 

12,000 

14,000 

10,000 

18.000 

20,000 

200 

22,000 

24,000 

26,000 

28.000 

30,000 

200 

Pound*. 

Inch.            Inch. 
0.                0. 

Initialload. 
Tensile  strength. 

.06 
.07 
.00 
.10 
.11 
.12 
.14 

J 

.06 

.18 
.21 
.23 
.25 
.27 

.09 

.20 
.38 
.38 
.42 
.44 

.15 

32,000 

.49 

.55 
.57 
.07 
.73 
.70 
.88 
.99 

34,000 

36,000 
38,000 

40,000 

42,000 

44,000 

46,000 

47,980 

167,640 

! 

Parted  2  strands  at  the  splice. 


8TEBL  WIRE   ROPE. 
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No.  8538. 

2^"  Type  A,  second  sample. 
Diameter,  ".90;  circamference,  2".75. 
Six  strands,  18  wires  each. 

Strands  laid  up  in  two  coarses  of  12  and  6  wires,  respectively,  with 
hemp  centers  of  8  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  6".75. 
Sectional  area  of  wires,  0.2862  sqnare  inch. . 
Gauged  length,  30". 


Applied  loads. 


In  ganged  length. 


TotaL 


Pounds. 

1,000 

S^UOO 

3,000 

4,000 

5,0U0 

1,000 

6,000 

7,000 

8.000 

9,00<) 

10,000 

1.000 

),000 

10.000 

ll.UOO 

12,000 

13,000 

14,000 

15,000 

10,000 

5,000 

1,000 

15.000 

ltf,000 

17,000 

18,000 

19,000 

20,000 

20,000 

20,000 

20,000 

20,000 

20.000 

20,000 

19,000 

19,000 

18,000 

18,000 

17,000 

17,000 

16,000 

16,000 

15,000 

15,000 

14,000 

14,000 

13,000 

18,000 

12,000 

12,000 

11.000 

11, (KK) 

10,000 

10,000 

9,000 

9,000 

8,000 

8,000 


i  Per  square  • 
;      incn. 


Pounds, 


Elongation. 


Inch. 

0. 

.0073 
.0142 
.0211 
.0278 


.0343 
.0408 
.0475 
.0543 
.0615 


.0704 
.0770 
.0843 
.0925 
.1010 
.0765 
.0608 


.1040 
.1115 
.1189 
.1273 
.1358 
.1441 
.1467 
.1482 
.1490 
.1497 
.1503 
.1508 
.1463 
.1463 
.1417 
.1416 
.1869 
.1369 
.1820 
.1320 
.1270 
.1270 
.1219 
.1219 
.1169 
.1168 
.1110 
.1118 
.1067 
.1067 
.1016 
.1016 
.0065 
.0965 
.0914 
.0914 


Set. 


Ineh. 
0. 


Remarks. 


Initial  load. 


.0034 


.0128 

.0124      After  16  honrs*  rest. 


.0266 


After  1  minnte. 
After  2  minates. 
After  3  minutes. 
After  5  minutes. 
After  8  minutes. 
After  10  minutes. 

After  1  minnte. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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STEEL   WIRE   BOPE. 
No.  8538— Continued. 


Applied  loads. 


In  gaaf;ed  length. 


Remarks. 


Total.     I       i^*"  Elongation.         Set. 


Pounds. 

7.000 

7,000 

6.000 

6,000 

5,000 

5,000 

4.000 

4,000 

3,000 

3,000 

2.000 

2,000 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

6,000 

0.  000 

P.  000 

8,000 

10,000 

10.000 

12, 000 

12,000 

14,000 

14. 000 

16,000 

16,000 

18,000 

18,000 

20,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

15.000 

10, 000 

5.000 

1,000 

5.000 

10, 000 

15.  (XX) 

20,000 

25.000 

25,000 

1,000 

1,000 

5.000 

1,000 

25,000 
20.  000 
28,000 
30.000 
32,000 
34,  UOO 
36.000 
38.000 
40,000 
42,000 
U,000 
46,000 
48.000 
48,700 


'  Pounds. 

Inch. 

.0802 

0862 

.0808 

.  0808 

.0757 

.0756 

.0700  1 

0699 

0640 



.0639 

0572 

0570  ' 

0.549 

.  0550  1 

0610  ' 

0610  1 

.0666  1 

.0666  ' 

0771 

0772 

.0875 

0877 

.0981  < 

.0982 

1087 

.  1088 

.1193 

.1195  ' 

.1299 

. 1303  1 

.1412  ' 

- 1414  i 

1527 

.1531 

.1597 

1066 

.1750 

.1838 

.  1932 

.  1705  1 

. 1451  I 

.1189 

.0927 

.0870 

1 

.1187 

1 

.1405 

1 

.  1676  ' 

.  1074 

.1998 

1 

1 

.6065  ! 

1 

170, 160 


Inch. 


.0484 
.0478 


Alter  1  minute. 
I>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


.0623 


.0667 
.0655 


After  3  minutes. 
Bo. 


.0655 


.20 
.21 
.23 
.25 
.28 
.32 
.36 
.39 
.43 
.46 
.53 
.fll 
.75 


Snapping  aoundn. 
Tensile  strength. 


Parted  1  strand  at  the  splice. 


STEEL  WIRE   ROPE. 

No.  8639. 

3"  Type  C. 

Diameter,  ".96;  circumference,  2".97. 

Six  strands,  15  wires  each. 

Strands  have  hemp  centers  of  13  threads  each. 

Tlie  rope  has  a  hem])  core. 

L;iy,  one  turn  in  8".30. 

Sectional  area  of  wires,  0.1917  square  inch. 

Gauged  length,  30". 
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Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
5,000 
1,000 
6.000 
7.000 
8,000 
9.000 
10,000 
1,000 
2.000 

a,  000 

4,000 
6.000 
G.000 
7.000 
8.000 
0.000 
10,000 
11.000 
12,000 
18,000 
14.000 
l.\000 
15,000 
1.000 
2.000 
3,000 
4.000 
5.000 
6.000 
7.000 
8,000 
9,000 
10  000 
11,000 
12.000 
13,004) 
14,000 
15.000 
16.000 
17.000 
18, 000 
10. 000 
20,000 
1.000 
2, 000 
3,000 
4.000 
5. 000 
0.000 
7. 0«)0 
8.000 
9,000 
10.000 
9,000 
8.000 
7,000 


.0405 
.0501 
.0584 
.0660 
.0735 
.0810 
.0885 
.0957 
.1041 
.1126 
.1228 
.1310 
.1410 
.  1527 
.1556 


.0501 
.0676 
.0758 
.0831 
.0004 
.0077 
.1053 
.1122 
.1106 
.1269 
.1340 
.1416 
.1498 
.1569 
.  1672 
.  1782 
.1902 
.2028 
.2186 


.0835 
.0020 
.0997 
.1060 
.1141 
.1215 
.1288 
.1362 
.1434 
.1374 
.13107 
.1239 


.0497 


.0745 


Do. 


H.  Doc.  131 20 
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STEEL   WIRE   ROPE. 
No.  8539— Continaed. 


AppUe 
Total. 

d  loads. 

Per  square 
inch. 

In  gauged  length. 
Elongation.!        Set. 

1 

1 
Remarks.                                      < 

Paunde. 

6,000 

5,000 

4,000 

3,000 

2,000 

1,000 

10.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

25,000 

1,000 

2,000 

8,000 

4,000 

5.000 

6.000 

7,000 

8,000 

8,000 

10,000 

9,000 

8,000 

7,000 

6,000 

5,000 

4.000 

3,000 

2,000 

1.000 

Pounds. 

Inch. 
.1167 

Jneh. 

1095 

.1010 
.0042 
.0860 



After  2  minutes. 

.0756 

.1424 
.2206 

.2402 
.2659 
.2821 
.2906 
.3065 

.1255 

.1886 
.1415 
.1489 
.1560 
1030 
.17  2 
.!77rf 
.1M9 
.  JP20 
.1864 
.1796 
.1729 
.1656 
.1581 
.1506 
.1430 
.1354 

"*" 

.1249 

28,000 
80,000 

.35 

.41 
.48 
.56 
.74 

32,000 
84.000 
86,000 
87,400 

186,100 

Tensile  strength. 

Parted  one  strand  6^'  from  the  end  of  the  splice. 


STEEL  WIRE   ROPE. 

No.  8540. 
3''  Type  B. 

Diametor^  ".98 ;  circumference,  2".97. 
Six  strands^  12  wires  each. 
Strands  have  kemp  centers  of  6  threads  each. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  7'M5. 
Sectional  area  of  wires,  0.2318  square  inch. 
Gauged  length,  30". 
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Applied  loailn.  In  gauged  length. 

Total.      ^®iJSC"*®  Elongation. 


Set. 


Remarks. 


Pound*. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,000 

10,000 

10,000 

10,000 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

1,000 

1,000 

1,000 

10,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,  (100 

16.000 

17,000 

14,000 

19.000 

20,000 

20,000 

20.000 

20,000 

1,000 

1,000 

2,000 

8,000 


Pound*. 


Inch. 

0. 

.0)22 
.0265 
.0430 
.0575 
.0786 
.0875 
.1020 
.1170 
.1334 
.1398 
.1449 
.1492 
.1517 


Inch, 
0. 


Initial  load. 


.0864 
.0950 
.1038 
.1121 
.1202 
.1278 
.1357 
.1438 
.1515 


.0791 


After  2  minutee. 
After  5  minutes. 
After  10  minutes. 
After  15  minntee. 


.1616 
.1536 
.1625 
.1715 
.1820 
.1934 
.2077 


I    .0811 
'    .0763 
.0750 


.1083 
.1171 
.1256 
.1336 
.1416 
.1402 
.1570 
.1645 
.1719 
.1792 
.1870 
.1944 
.2024 
.2109 
.2227 
.2365 
.2498 
.2645 
.2774 
.2841 
.2912 
.2961 


.1007 


.  1539 
.1631 


.1487 
.1440 


After  2  minntes. 
After  5  minntes. 

After  2  minutes. 


After  2  minntes. 
After  5  minutes. 
After  10  minutes. 

After  3  minutes. 
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STEEL   WIRE    ROPE. 
'No.  8540 — Continued. 


I        Applied  loatls,        i      lu  ^u^red  length. 
I     Total.      ^«f„^^;«"  Elongation.!       Set. 


Remarks. 


PoundM. 
4.000 
5,000 
6,000 
7,000 
8,000 

l*ound». 

Inch. 

.1721 

.1805 

.1887 

1968 

Inch. 

.  2045 
.2117 
.2106 
.2270 
.2i41 

9,000 

10,00# 
ll,  000 

12,000 
I3  000 

.2420 

I4, 000 

15.000 

16,000 
17.000 
18,000 
19,000 
20,000 
20.000 

.2494 
.2686 
.2645 
.2716 
.2799 
.2876 



.2963 

.3002 

.3V»9 

.  3220 

.3389 

.3.S31 

.3712 

.3823. 

.3903 



After  5  minutes. 

2L,  000 

After  2  rainntea. 
After  5  minutes. 

22,000 

23.000 

24.000 

25,000 

26.000 

25,000 

1.000 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

ll.OOO 



.2106 

.2039        After  2  miniitea. 

.2136 

.2228 
.  2316 

.2400 
.2480 
.2561 
.  2635 
.2708 
.2783 

.  2855 
.2926 
.3000 
.  :W72 

12.000 

la,  000 

I4.  000 

15,000 

.3145 

16.004) 

.3220 
.3290 

17.000 

18,000 



.3361 
-.8440 
.3518 
.3588 
.3669 
.3746 
.3820 
.3910 

19,000 

20,000 

21.000 
22,000 
23,000 
24,000 
25.000 
1,000 
26,000 
27.000 
28,000 
29,000 

30.  (KX) 

31,  000 

"*".'2i27' 

.40 
.43 
.45 
.47 
.51 
..55 
.58 
.65 

32,000 

34.000 

86,000 

.76 
.91 

38,000 



39,960 

172,390 

Tensile  strength. 

Parted  2  strands  2"  from  the  8i)lice. 


STEEL  WIRE   ROPE. 

Ko.  8541. 
4j;'  Type  B. 

Diameter,  1",46;  circnmference,  4".45. 
Six  strands,  14  wires  each. 
Strands  have  hemp  centers  of  14  threads  each. 
The  rope  bas  a  hemp  core. 
Lay,  one  turn  in  9".65. 
Sectional  area  of  wires,  0.4444  sqaare  inch. 
Gauged  length,  30". 
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Poundt. 
2,000 
4,000 

e.ooo 

8,000 
10,000 
2,000 
2,000 
12,000 
14.000 
16,000 
18,000 
20,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18.000 
20,000 
22.000 
24.000 
20,000 
28.000 
30.000 
32,000 
34.000 
36,000 
38,000 
40,000 
40,000 
40.000 
40,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18.000 
20.  000 
22.000 
24.000 
26. 000 
2H.  000 
30.000 
32.000 
34.000 
36.000 
38,000 
40,000 
40.000 
2,000 
44,000 
48,000 
52,000 
56,000 
60,000 


In  gauged  leDgth. 


EloDgatlon.         Set. 


Poundt. 

Inch. 
0. 

.0141 

.0298 

.0443 

.0574 

.0707 

.0812 

.0940 

.1061 

.1165 



.0502 

.0671 

.0741 

.0816 

.0887 

.0968 



.1032 

.1105 



.1180 

.1280 

.1402 

.1540 

• 

.1668 

.1825 

.2003 

.2201 

.2428 

.2617 
.2708 


.2000 


.1652 
.1730 
.1810 
.1885 
.1960 
.2035 
.2111 
.2185 
.2261 
.2335 
.2400 
.2487 
.2566 
.2648 
.2725 
.2805 
.2800 
.2070 
.  3078 
.3086 


.35 
.41 
.47 
.52 
.64 


Kemarks. 


Inch. 
0. 


.0232 
.0220 


.0502 


.1577 


.1623 


Initial  load. 


After  2  minutea. 


After  2  minntea. 
After  5  mlnnt^a. 
After  10  minutes. 


After  3  minutes. 
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STEEL   WIRE   ROPE. 
Ko.  8541 — ^Continned. 


AppUed  loada. 

In  gauged  length. 

Tot--      """taX" 

Elongation. 

Inch. 
.78 
.85 
1.02 

0. 

.0082 
.0150 
.  0212 
.0276 
.0337 
.0399 
.0461 
.0521 
.0586 
.0645 
.0708 
.  0770 
.0836 
.0899 
.0966 
.1081 
.1095 
.1116 
.1174 
.1240 
.1189 
.1139 
.1083 
.1025 
.0964 
.0900 
.0838 
.0773 
.0712 
.0645 
.0580 
.0514 
.0447 
.0380 
.0315 
.0250 
.0184 
.0119 

Set. 

Kemarks. 

I'oundt. 
64,000 
68,000 
72,000 

^000 

4.000 

6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28.0(N) 

30,000 

32,000 

34,000 

36,000 

36,000 

38,000 

40,000 

38,000 

36,000 

34,000 

32.000 

30,000 

28.000 

26,000 

24,000 

22,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

16.  too 

18,000 

20,000 

18,000 

16,000 

14,000 

12.000 

10,000 

8,000 

6,000 

4,000 

2,000 

Pounds. 

Inch. 

0. 

VStrosB   released   to   the    initial    load,   a  new 
gauged  length  of  30"  laid  olt'on  the  rope  and 
niicronieter  ohHervatlona  renewed,    setting 
tho  micrometer  at  zero  reading. 
Initial  load. 

:::::::::::: 







After  30  minutes 

\ 

.0050 
.0029 

After  16  honrs. 

.0103 
.0168 
.0225 
.0284 
.0345 
.0406 
.0467 
.0525 
.0584 
.0534 
•     .0480 
.0421 
.0360 
.0294 
.  0228 
.0165 
.0103 



.0039 

72,000 
74,000 

1.08 
1.13 
1.20 

M  icrometef  removed . 

Measurements  resumed  on  first  gauged  length. 

76  000 

77,960 

175,430 

Tensile  strength. 

Parted  1  strand  at  the  end  of  the  splice. 


STEEL   WIRE   ROPE. 
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MANILA  AND  HEMP  CORDAGE, 
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llAHILA  AlTD  HEMP  GOBBAGE. 

Samples  were  prepared  with  eye  splices  at  the  ends  which  were  passed 
over  pina  held  in  the  jaws  of  the  testing  machine. 

The  splices  were  wetted  before  testing. 

The  elongations  of  certain  of  the  ropes  were  measured,  the  results  of 
whicli  follow  in  the  details  of  the  tests.  All  other  samples  were  loaded 
continuously  up  to  the  time  of  rupture. 

Large  sets  accompany  the  first  loading  of  new  rope. 

For  the  purpose  of  illustrating  the  behavior  after  once  loading,  the 
samples  were  released  from  stresses,  the  sets  determined,  and  the  elonga- 
tions measured  under  both  ascending  and  descending  loads^. 

Confirming  earlier  tests,  the  elongation  at  any  given  load  is  depend 
ent  upon  the  previous  treatment.     If  the  preceding  load  was  a  higher 
one  the  length  of  the  specimen  will  be  greater  than  in  the  case  in 
which  the  preceding  load  was  lower  than  the  load  at  the  time  of  the 
observation. 

This  peculiar  behavior  is  attributed  to  the  unequal  strains  in  the  dif- 
ferent yarns  composing  the  rope,  due  to  their  vaiiation  in  length. 

For  the  purpose  of  showing  the  variationsin  tlie  lengths  of  the  strands 
and  the  yarns,  several  short  pieces  of  rope  were  unlaid  and  measured, 
as  follows: 


Rope. 

Lenfrth 

of 
rope. 

8trandB;0utside 
1  course. 

1 

Mean  length  o 

f  yamn. 

Fifth      Sixth 
course. ,  course. 

Center. 

Second    Third    Fourth 
coarse,  course,  course. 

2i"nianila 

3"manila 

3|"  manila ' 

4"  manila. ........ 

Inches. 
25 

20 

25 

Core, 
25.78 

25i 

Core. 
25. 78 

25 

Core, 
25.62 

25 
25 

Inches. 

[  31.25 

I  31.05 

I  30.65 

r  25.00 

I  25.15 

1  25.06 

30.90 

30.70 

31.00 

.30. 80 

r  30.50 

{  30.48 

I  30  52 

31.50 

31.40 

31.45 

31.50 

{  30.45 

\  30.10 

l  30.30 

31.50 

31.70 

31.75 

31. 45 

[  30.40 

I  30.45 

I  30.  35 

r  31.  45 

31.60 

31.85 

f  32.  90 

{  33.10 

.  33.  05 

Inehe*. 
33.81 

Inches. 

Inches.   Inches.  Inches.  Inches. 

Inches. 
31.50 

::::::::!:::::::::::::::::::::::::::  ::::i 

27.34 

25.96 

1 

:::::::: :::::::  ::::::::i::::: 

34.42 

31.81 



■■■••:"•• .....■■■..•.----.--- 

::::::::!::::"::::::::::":::::":::"":::: 

30.90 

31.00 
34.61 

' i 

32. 52    1 

1 

' 

i 

5"  manila 

5"  hemp  boltrope 

31.33 

1 

1 

36.01 

32.80 

31.71 

31.40 

•    -.--•| 

si.  62 

1 

1 

33.78 

32.94 

32.15 

31.71 

31.20    

31.25    1 

--|- -   

7"  Lemp 

36.36       35.20  1    34.40 

33.68 

33. 28       82. 98 

32.85 

•"   ...-,.----.---., 

1 ' i 
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MANILA  AND  HEMP  CORDAGE. 


The  maximam  and  miuimum  leugths  of  yarns  in  the  several  courses 
of  the  diflferent  ropes  were  foand  to  be — 


Course. 

Maxi 

mum  and  minimum 

manila.      manila. 

1 

Inches,   1    Inches. 
34.23    1      32.90 
34. 70          '.{5. 15 

ength  of  3 

5" 
manfia. 

Inches. 
34.75 
35.25 
32.45 
33. 05 
31.55 
31.80 

-aruH. 

1 

24" 
manila. 

iTuhe*. 
r    38.63 
\    34.00 
/ 

8" 
manila. 

Inches. 

27.00 

27.56 



5"  hemp 
bolt  rope. 

_ 

Itiehes. 
33.40 
34.05 
32.  JO 
33.65 
31.. 'VO 
32.70 
31.35 
33.45 
31.00 
31.  .5 

1 

7" 
licmit. 

Ontside 

Inchrs.   1 

•o5. 75 

Second 

:;7. 15 
:i4. 25 

Third 

\ 

/ 

36.35 
3:(.60 

Fourth... 

\ 

/ 

:«.5S 
83.15 

Fifth  

\ 

f 

34.20 
33.05 

{ 

3;j.55 
32.90 

Sixth 

f 

{::::::::: 

33.10 

r 

25.55 
27.40 

31.70 
31.05 
30.80 
81.  20 

32. 05 
32.80 
31.30 
31.35 

1 

Center 

\ 

1 

/ 

31.60 
31.65 

1 

Core  of  rope 

1 

: 1     .    .... 

1 

Determinations  were  made  of  the  percentages  of  ash  and  chemical 
composition  of  manila  and  hemp  fiber,  using  material  left  over  from 
earlier  tests,  which  gave  the  following  results: 


Rope. 


&(anila 

Hemp,  untArred 
Hemp,  tarred . . 


Composition  of  aab. 


Ash. 


Per  ct. 
1.06 
2.66 
2.77 


Silica. 


Iron 
and  al. 
oxide. 


Calcium] 
oxide. 


Per  cent. 
18.28 
18.38 
27.00 


Per  cent 

6.70 

38.67 

36.56 


Per  cent. 
12. 3a 
38.56 
28.16 


Magne 
slum 
oxide. 


Perct. 

5.14 

Trace. 

Trace. 


Hdanga- 
nouB 
oxide. 


Potaa- 

•ium 

oxide. 


Carbon, 
dioxide. 


Per  ct. 

0.78 

.80 

.35 


Percent.  Percent. 
44.83  13.50 

9.18 
8.92 


BIANILA    AND   HEMP   CORDAQE. 

No.  8582. 
15-Thread  Manila. 
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Diameter,  ".65;  circumference,  1".94. 
Three  strands,  5  threads  each. 
Lay,  one  turn  in  l'M2. 
Weight  per  fathom,  4.5  ounces. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


Applied  loada. 

In  gauged  length. 

Total. 

Per  square 

ence. 
Elongation.         Set. 

Bemarks. 

Pounds, 
200 
400 
600 
800 

Poundt. 

0.                   0. 

Inchet, 
1.94 

Initial  load. 
Tensile  strength. 

1.86     

1             3.17      

1.15 

4. 09     

1,000 

4.75      

1.09 
1.11 

200 
1,200 
1,400 
1,600 

4.12 

5.10      

5.48      

1.06 

Parted  one  strand  4".5  from  splice. 


Ko.  8578. 

2"  Manila. 

Diameter,  ''.78;  circumference,  2".37. 

Three  strands,  13  threads  each. 

Lay,  one  turn  in  2". 

Weight  per  fathom,  12.2  ounces. 

Length  between  eye-splices,  6  feet  5  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  flanged  length. 

Circumfer- 
ence. 

Remarks. 

Total. 

Per  square 
ino^. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1.500 

2,000 

200 

2,500 

8,000 

200 

3,600 

4,000 

4,500 

6,000 

Pounds. 

Inches. 
0. 

1.46 
2.54 
3.41 
4.10 
5.39 
6.41 

Inches. 
0. 

Inches. 
2.37 

Initial  load. 

2.06 

1.88 

6.47 

1.96                                                                          1 

6.96 
7.49 

1.83 

6.47 

7.90 
8.16 
8.43 

Tensile  strength. 

Sustained  maximum  load  two  minutes^  then  parted  one  strand  at  the 
splice. 


462  MANILA  AND   HEMP   CORDAGE. 

No.  8576. 

3''  Manila. 

Diameter,  1".13;  circumference,  3".50. 

Three  strands,  21  threads  each. 

Lay,  one  turn  in  3". 

Weight  per  fathom,  1.70  pounds. 

Length  between  eye-sphces,  5  feet,  5  inches. 

Gauged  length,  50'^ 


Applied  loads. 

In  ganged  length. 

Circumfer- 
ence. 

TotaL 

Per  sqaare 
inc^. 

Elongation. 

Set. 

Remarks.                          i 

Poundt. 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,500 

3,000 

200 

3,600 

4,000 

4,500 

5,000 

200 

Poundt. 

0.  ' 
0.71 
1.52 
2.07 
2.60 
8.44 
4.U 
4.61 
5.15 

IneAdf. 
0. 

Inehea. 
3.50 

Initialload. 

8.15 

3.00 

2.88 
3.00 

4.19 

5.50 
5.72 
6.09 
6.40 

2.81 

2.'73 
2.87 

4.94 

5,500 
6,000 
0,600 

6.63 
6.85 
7.00 

7,000 
7,500 

7.12 
7.20 
7.32 

2.64 

8,000 

2.60 
2,73 

200 

6.19 

8,500 
0,  uoo 

7.51 
7.70 

21)0 
9,500 
10,000 
10,500 

6.50 

8.00 
8.18 

Tenaile  strength. 

■ 



1                       1 

Parted  one  strand  at  the  splice. 


MANILA  AND   HEMP  CORDAGE. 

No.  8574, 

Si''  Manila. 

Diameter,  V'.22 ;  circumference,  3".62. 
Four  strands,  18  threads  each. 
Rope  has  manila  core  of  6  threads. 
Lay,  one  turn  in  3".50. 
Weight  per  fathom,  2.22  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50''. 
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In  ganged  length. 

Circumfer- 
ence. 

Bemarkt. 

Total. 

Per  sqnan 
inoh. 

Elongation. 

Set. 

Pounds. 

200 

iOO 

600 

SCO 

1,000 

1,500 

2,000 

2.500 

3,000 

200 

200 

3,500 

4,000 

4,500 

5,000 

200 

5,500 

6.000 

6,500 

7,000 

7,500 

H,000 

8,500 

9,000 

200 

9,500 

10,000 

10,500 

11.000 

11,500 

12.000 

12,500 

13.000 

Poundt. 

InehM. 
0. 
.78 
1.36 
1.90 
2.86 
3.27 
3.97 
4.55 
5.02 

0. 

'*^8.« 

Initialload.^ 
After  1  hoar. 

Tenaile  strength. 

8.60 

8.86 

8.26 
8.36 

8.72 
8.65 

5.40 
6.00 
6.20 
6.55 

8.17 

8.13 
3.28 

5.20 

7.00 
7.57 
7.82 
8.10 
8.46 
8.65 
8.76 
8.96 

2.93 
8.02 

7.84 

9.10 
9.26 
9.41 
9.52 
9.59 
9.67 
9.78 

« 

Sustained  maximum  load  three  minutes,  then  parted  two  strands  and 
the  core  at  the  splice. 


464  MANILA  AND  HEMP  CORDAGE. 

No.  8571. 

4"  Manila. 

Diameter,  1".50;  circumference,  4".50. 
Four  strands,  26  threads  each. 
Bope  has  raanila  core  of  6  threads. 
Lay,  one  turn  in  4''. 
Weight  per  fathom,  3.06  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


Applied  loads.       i      Tii  gau^^ed  leogth. 
Total.    I  ^*[^^*'^  jElongation.,        Set. 


Ciroumfer- , 
,       ence.       I 


Poundt. 

200 

400 

000 

800 

1,000 

1,600 

2,000 

2,500 

3,000 

8.500 

4,000 

200 

4.500 

5,000 

5,500 

6,000 

7,000 

8,000 

9.000 

10,000 

200 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 


Pounds. 

Inches.     1     Inches.          Inches. 
0.                      0.                       4. 50 



.75 

i 

1.31 
1.88 
2.25 
3.07 
3.71 
4.22 
4.60 
6.00 
5.31 

4.15 

4.04 

3.94 



3.85 
3.98 

4.07 

5.79 
6.40 
6.80 

3.75 

7.26 
7.68 
8.12 
8.50 
8.77 

3.66 

3.57 

3.46 
3.66 

7.16 

9.06 
9.23 
9.47 
9.70 
9.98 

3.41 



Remarks. 


Tensile  stTengtb. 


Sustained  maximum  load  three  minutes,  then  one  strand  parted  10'' 
from  the  splice. 


MANILA  AND  HEMP  CORDAGE. 

No.  8568. 

5"  Manila. 
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Diameter,  1''.79;  circamference,  5".44. 

Fonr  strands,  40  threads  each. 

Eope  has  manila  core  of  9  threads. 

Lay,  one  turn  in  4".50. 

Weight  per  fathom,  4.82  pounds. 

Length  between  eye-splices,  6  feet  9  inches. 

Gauged  length,  5C. 


Applied  loads. 

In  gaaged  length. 

Cironmfer- 
ence. 

Remarks. 

Toua. 

Per  sqaare 
inc^. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,600 

3,ooe 

3,500 
4,000 
4,500 
6,000 
200 

Pounds, 

0. 
.45 
.90 
1.30 
1.70 
2.42 
3.00 
3.50 
8.98 
4.40 
4.78 
5.10 
5.43 

Inches.         Inehst. 
0.                        s.  AA. 

Initial  load. 
After  8  minntea. 

6.28 

6.14 

5.02 

4.93 



4.83 
4.99 

4,12 

6,000 
7.000 
8,000 

5.89 
6.35 
6.75 

7.14 
7.50 

9,000 

10,000 

200 

4.53 
4.74 

6.03 

11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
20,000 
200 
21,000 

7.71 
7.89 
8.14 
8.82 
8.53 
8.70 
8.87 
8.96 
9.11 
9.29 
9.37 

4.40 

4.29 

7.66 

4.58 

Tensile  strength. 

Sustained  maximum  load  two  minutes,  then  parted  one  strand  8^' 
from  the  splice. 

H.  Doc.  131 30 
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MANILA  AND  HEMP  COBDAGE. 


No.  a567. 

5J"  Manila. 

Diameter,  2".04;  circumference,  6".I6. 
Four  strands,  49  threads  each. 
Eope  has  manila  core  of  12  threads. 
Lay,  one  turn  in  5'MO. 
Weight  per  fathom,  6.88  pounds. 
Length  between  eye-splices,  5  feet. 
Gauged  length,  60". 


AppUed  loAdB. 

In  jKanged  length. 

Circumfer- 
ence. 

Rf^marka. 

1               } 

Total. 

Per  aquare 

Elongation. 

Set. 

1 

Poundi. 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,500 

8,000 

3,500 

4,000 

4,500 

5,000 

200 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

200 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

5,1)00 

4,000 

3.000 

2,000 

1,000 

200 

200 

200 

200 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 
19,000 
20,000 
21,000 
22,000 
25,000 

Pounds. 

0. 
.53 
1.00 
1.43 
1.80 
2.54 
3.23 
8.66 
4.00 
4.42 
4.85 
5.08 
5.88 

Inches. 
0. 

Inches. 
6.10 

IniUiil  load. 

1 

1 
1 

5.90 

5.71 

5.60 

...          .     . 

6.54 

After  2  minutes. 

5.46 
5.62 

'"  4.66 

8.94 

4.12 
4.50 
4.83 
5.17 
5.41 
5.73 
6.17 
6.56 
6.86 
7.20 

1 

1 
1 

1 

5.32 

5.16 
5.37 

5.76 

5.84 
6.06 
6.26 
6.41 
6.59 
6.78 
6.70 
6.68 
6.60 
6.45 
6.25 

i 

, 

1  

1. 

After  2  minutes. 
Alt«r  3^ minutes. 
After  1  hour. 

5.81 
5.72 
5.65 
5.59 

5.38 

7.  is 

7.42 
7.63 
7.78 
8.00 
8.27 
8.42 
8.50 

8.63 
8.82 
9.00 
9.17 
9.85 

! 

Load  rGlcai«e<l  and  new  stroke  of                    ' 
piston  taken. 



4.99 

1     ..     .. 

! 

... 

5.90 

1 

::::;:::**:::::::::::::: 

Tensile  strength. 





Sustained  the  maximum  load  one  minute,  then  parted  two  strands 
and  the  core  at  middle  of  length. 


MANILA   AND   H£MP   CORDAGE. 
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No.  8542. 
1"  Manila. 


Diameter,  2".63;  circumference,  7" 
Four  strands,  78  threads  eacb. 
liope  has  manila  core  of  15  threads. 
Lay,  one  turn  in  6".50. 
Weight  per  fathom,  9.25  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


90. 


Applied  loads. 

In  gauged  leugth. 

Circamfer- 
ence. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
200 

Pounds. 

Inehet. 
0. 

Inehe». 
0. 

Jnehet. 
7.90 

Initial  load. 
Tensile  strength. 

400 

.58 
1.08 
1.40 
1.76 
2.43 
2.03 
8.37 
3.83 
4.05 
4.37 
4.75 
4.95 
5,19 
5.39 

600 
800 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 

::::::::::::::::;::::::: 

7.45 

4,000 

7.23 

4,500 

5,000 

5,600 

6,000 

200 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

18.000 

20.  000 

200 

• 

7.10 
7.36 

3.68 

5.42 
5.82 
6.05 
6.35 
6.64 
6.93 
7.07 
7.33 
7.45 
7.75 
7.93 
8.25 
8.68 

6,97 

6.80 

6.68 

6.53 
6.04 

6.53 

0 

200 

5.79 

400 

6.80 
6.02 
6.14 
6.24 
6.45 
6.63 
0.77 
6  01 

600 

800 

I ,  (MM) 

1.500 

2.  UOO 

2,  5(iO 

3.000 
3,500 
4,000 

4,  500 

5,  000 

6,  OOO 

7.04 

7.11 
7.2C 
7.26 
7  44 
7.55 
7.74 

7,000 

8,000 

0  000 

7  83 

10.000 

7.89 
7.80 
7.86 

9.000 
8,000 
7,000 
6,000 
5  000 

7.84 

7.79 
7.74 
7.66 
7.55 

4,000 

3.000 

2,000 

1,000 

200 

41, 800 

7.44 
7.12 

6.52 



Parted  two  strands  18"  from  the  splice. 
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MANILA  AND  HEMP  CORDAGE. 


No.  8689. 

2^'  Hemp. 

Diameter,  ".91 ;  circumference,  2''.80. 

Three  strands,  26  threads  each. 

Lay,  one  turn  in  2".d. 

Weight  per  fathom,  1.43  pounds. 

Length  between  eye-splices,  6  feet  2  inches. 

Gauged  length,  50". 


AppUed  loads. 

In  gang«d  length. 

Ciroumfer- 
ence. 

Remarks. 

Total. 

Persqaare 
Inch. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

800 

2,500 

8.000 

200 

8,500 

4,000 

4.500 

5.000 

6,500 

6,000 

6,480 

Pounds. 

Inehss. 
0. 
.80 
1.38 
1.86 
2.24 
2.87 
8.33 

Inehss. 
0. 

2.80 

IniUalload. 
Tensile  strength. 

2.50 

2.42 
2.46 

2.91 

8.03 
3.94 

2.36 
2.42 

8.38 

i.i? 

4.27 
4.41 
4.53 
4.70 
4.85 

2.33 

Parted  one  strand  at  the  splice. 


MANILA   AND   HEMP   CORDAGE. 

No.  8588. 

2i"  Russia  Hemp. 

Diameter,  ".81 ;  circamference,  2".45. 

Four  strands,  16  threads  eacb. 

Rope  has  hemp  core  of  4  threads. 

Lay,  one  turn  in  2".37. 

Weight  per  fathom,  1.30  pounds. 

Length  between  eye-splices,  5  feet  8  inches. 

Gauged  length,  50". 


469 


Applied  loads. 

In  gauged  length. 

Circumfer- 
ence. 

Bemarks. 

Total. 

PoundM. 

200 

•00 

600 

800 

1,000 

1,500 

2,000 

200 

2,500 

8,000 

200 

3,500 

4,000 

4,500 

6.000 

5,500 

5,950 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 

Inches, 
0. 
.75 
l.<0 
l.iN) 
2.27 
3.06 
3.81 

Inches, 
0. 

"*2.45 

Initial  load. 
Tensile  strength. 

2.82 

2.25 
2.29 

8.08 

4.23 
4.47 

2.21 
2.24 

3.77 

4.83 
5.06 
5.32 
6.56 
6.91 

2.17 

, 

Parted  two  strands  and  the  core  14'^  from  the  splice. 
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MANILA   AND   HEMP   CORDAGE. 


No.  8586. 

7''  Hemp. 

Diameter,  2".44;  circumference,  7".40. 

Three  strands,  154  threads  each. 

Lay,  one  turn  in  6".50. 

Weight  per  fathom,  11.53  ponnds. 

Length  between  eye-splices,  5  feet  11  inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Circumfer- 
ence. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 

200 

400 

000 

800 

1,000 

1,500 

2,000 

2,500 

8.000 

200 

8,500 

4,000 

4,500 

5,000 

5,500 

6,000 

7,000 

8,  (MM) 

200 

9,000 

10,000 

11,  000 

12,000 

200 

18,000 

14.000 

15,000 

16,000 

200 

17,000 

18,000 

19,000 

20,000 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

8,000 

6  000 

4,000 

2,000 

1,000 

200 

20.000 

22,000 

24.000 

26,000 

28,000 

80,000 

Pounds. 

Inehet. 
0. 
.48 
.96 
1.34 
1.67 
2.31 
2.86 
8.19 
3.59 

Inehet. 
0. 

Inehet. 
7.40 

^ 

7.28 

7.08 

6.96 
7.04 

2.96 

8.91 
4.18 
4.44 

4.60 
4.78 
5.00 
6.32 
5.60 

6.85 

6.79 

6.63 
6.82 

4.40 

5.92 
6.27 
6.49 
6.66 

6.53 

6.48 
6.66 

6.42 

6.90 
7.00 
7.11 
7.22 

6.37 
6.58 

6.oi 

7.40 
7.50 
7.56 
7.60 

6.32 
6.64 

6.12 

6.26 
6.34 
6.57 
6.77 
6.95 
7.10 
7.08 
7.02 
6.96 
6.80 
6.62 

6.33 

7.64 
7.76 
7.90 
8.06 
8.20 

lieiuarks. 


Initial  load. 


Tensile  strength. 


Sustained  load  one-half  minute,  then  parted  one  strand  at  the  splice. 


MANILA   AND   HEMP   COKDAGE. 

No.  8594. 

2J"  Hemp  Bolt  Eope  (tarred). 

Diameter^  ".92;  circamference,  2".80. 

Three  strands,  26  threads  each. 

Lay,  one  turn  in  2".5. 

Weight  per  fathom,  1.36  poands. 

Length  between  eye-splicevS,  5  feet  4  inches. 

Ganged  length,  50'^ 
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Applied  loads. 

In  ganged  length. 

Total. 

Per  sqaare 

iBC^. 

Elongation. 

Set. 

en".                               Remarks. 

Pounds. 

200 

400 

600 

800 

1,000 

200 

1,500 

2,000 

2,500 

8,000 

200 

3,500 

4,000 

4,500 

6.000 

5,600 

6.000 

6.4W 

Pounds. 

.95 
1.60 
1.M 
2.35 

0. 

Inehss. 

2.80         Initial  load. 

Tensile  strength. 

2.'62 
2.56 

2.10 

2.86 
8.30 
3.67 
3.97 

2.45 

2.38 
2.44 

3.36 

4.28 
4.48 
4.68 
4.76 
4.86 
5.00 

2.82 

' 

Parted  two  strands  at  the  splice. 
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BfANILA  AND   HEMP   CORDAGE. 

No.  8593. 

3"  Hemp  Bolt  Eopb  (tabred). 


Diameter,  1".07 ;  circnmference,  3" 
Three  strands,  38  threads  each. 
Lay,  one  turn  in  2".8. 
Weight  per  fathom,  2.01  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  60". 


.28. 


AppUed  loads. 

In  ganged  length. 

Circnmfer- 
ence. 

( 

,  Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarka. 

Founds. 

200 

400 

600 

800 

1.000 

1,500 

2,000 

200 

2,500 

3,000 

8,500 

4,000 

200 

4,500 

5.000 

5,500 

6,000 

200 

6.500 

7.000 

7,500 

8,000 

9,000 

9.850 

F^nds. 

• 

0. 
.64 
1.13 
1.76 
2.17 
2.76 
8.36 

Inches. 
0. 

Jnehes. 
3.28 

Initial  load. 

1 

I 

2.94 

2.86 
2.90 

2.80 

3.72 
4.12 
4.87 
4.54 

Tensile  strength. 

2.74 
2.80 

8.81 

4.79 
4.93 
5.07 
5.20 

2.68 
2.76 

4.33 

5.38 
5.57 
5.61 
6.72 
6.91 

Parted  two  strands  at  the  splice. 


MANILA   AND   HEMP   CORDAGE. 
No.  8692. 


473 


5"  Hemp  Bolt  Bope  (tarebd). 

Diameter,  1".76;  circumference,  6".40. 
Three  strands,  101  threads  each. 
Lay,  one  turn  in  4".5. 
Weight  per  fathom,  6.56  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  60". 


Applied  loads. 


Total. 


Pounds. 
200 
400 
600 
800 
1.000 

aoo 

1,500 
2,000 
200 
2,500 
3,000 
3,600 
4,000 
200 
4,500 
5,000 
5,500 
6.000 
200 
6,500 
7,000 
7,600 
8,000 
8,500 
ft,  000 
9,500 
10,000 
200 
11,000 
12,000 
13,000 
14,000 
15,000 
200 
16,000 
17,000 
18,000 
1».  000 
30.000 
21,000 
22.000 
23,000 
24,000 


Persqnare 
incli. 


Elongation 


Poundi. 


In  ganged  length. 


Inches. 
0. 
.47 
1.00 
1.25 
1.53 


2.08 
2.36 


2.68 
2.95 
3.22 
8.40 


3.60 
3.72 
8.82 
3.96 


4.11 
4.28 
4.81 
4.39 
4.42 
4.50 
4.55 
4.64 


4.75 
4.88 
4.98 
5.10 
5.19 


5.37 
6.40 
5.40 
5.55 
6.67 
5.70 
5.80 
5.88 
6.00 


Set.        I 


Inches. 
0. 


■  Circuinfer- 
I       ence. 


KemarlcB. 


Inches. 
5.40 


Initial  load. 






1.30 

4.96 

1.88 

5.02 

4.86 

4.77 
4.90 

2.72 

4.73 

4.68 

3.16 

4.83 

4.57 

3.63 

4.74 



4.48 

4.04 

4.66 

Tensile  strength. 


Parted  one  strand  14"  from  the  splice. 


474  MANILA  AND  HEMP  CORDAGE. 

No.  8597. 

SussiA  Hemp,  l^'*  Deep-Sba  Line. 

Diameter,  ''.49;  circumference,  1".50. 

Three  strands,  9  threads  each. 

Lay,  one  turn  in  1".25. 

Weight  per  fathom,  7.2  ounces. 

Not  tarred. 

Length  between  eye-splices,  6  feet  6  inches. 

Gauged  length,  50'\ 


Applied  loads. 

In  gauged  leugth. 

Circumfer- 
enoe. 

Eemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
200 
400 
600 

800 
1,000 

200 
1,200 
1,400 
1,800 
1,800 
2,000 

200 
2,200 

Pounds. 

Inefus. 
0. 

1.39 
2.41 
8.10 
3.84 

Inches. 
0. 

Inches. 
1.50 

Initial  load. 

L34 

1.31 
1.38 

8.30 

4.80 

4.65 
5.04 
5.40 
5.71 

1.26 
1.29 

4.70 

6.01 

Tentiile  stiength. 

Parted  two  strands  35''  from  the  splice. 


MANILA  AND  HEMP  CORDAQE. 
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1  strand  at  the  splice. 

Do! 

2  strands  and  core  14"  from  the  splice. 

1  strand  at  the  spUce. 
rin. 

;i,oio 

3.810 
6.490 

5.950 

7,810 
30,000 

0        10.7 
0        13.7 
1.48    0 

1.30    0 

1.83    0 
11.53    0 

£3fai  ST  eto 

r^e4e4  d   co 

!  !  i  "*   i 

sss  s  sss 

0.61 
.68 
.01 

.81 

1. 
2.44 

060600     Qw     00  w 
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MANILA.  AND   HEMP  CORDAGE. 
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LINEN    SHOT    LINES. 
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LIHEH  SHOT  LUTES. 

In  taking  out  the  samples  for  test  from  the  coils  it  was  found  that,  in 
drawing  the  ends  from  under  the  sisal  straps  used  for  holding  the  coils 
in  shape,  a  considerable  part  of  the  original  twist  in  the  lines  was 
unlaid. 

These  samples,  taken  for  the  most  part  from  the  inside  ends  of  the 
coils,  were  duplicated  with  additional  samples  taken  from  the  same  ends 
of  the  coils  as  before,  the  original  twist  being  carefully  retained  in  the 
duplicates. 

In  some  of  the  coils  the  line  immediately  at  the  inside  end  was  slack 
laid. 

K^o.  4  Shot  Lines. 

Diameter,  ".13. 

Three  strands  of  4  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  |"  to  f ". 

Tested  in  4-feet  lengths. 


No.  of 

Weight  1     End  of  ooU 

Tensile 

Parted. 

to«t. 

of  coil.  I        tested. 

strength. 

Lbs,  Ox. 

Pottnd#. 

8085 

9  10 

Inside 

412 

1  strand  at  the  middle. 

8086 

9    8 

Outside 

408 

2  strands  6"  ftoni  pin. 
1  strand  at  the  middle. 

8087 

9    9 

Inside 

404 

8U88 

9  11 

Outside 

402 

1  strand  7"  from  pin. 

8U80 

9  10 

Inside 

388 

1  strand  14"  fh>m  pin. 

8U90 

9  18 

do 

401 

1  strand  22"  from  pin. 
8  strands  at  the  middle. 

8091 

9  12 

Outside 

421 

8092 

10    2 

Inside 

418 

2  strands  at  pin. 

1  strand  14"  from  pin. 

8098 

10    4 

Outside 

430 

8094 

9  12 

Inside 

388 

1  strand  24"  from  pin. 

8095 

10    1 

Outside 

462 

1  strand  12"  Arom  pin. 

8i)9« 

9  15 

Inside 

887- 

2  strands  14"  fW>m  pin. 
1  strand  14"  fVom  pin. 

80«»7 

9  15 

Outside 

404 

8<'98 

9  14 

Inside 

896 

Istaand  at  middle. 

8U99 

10    2 

Outside 

449 

2  strands  21"  f^m  pin. 

8100 

9  13    ;  InBide 

442 

1  strand  at  pin. 

8IU1 

9  11    .  Outfiide 

368 

1  strand  16"  from  pin. 
1  strand  9"  from  pin. 

8102 

9  14 

Inside 

406 

8103 

10    4 

Outside 

400 

1  strand  at  pin. 

8104 

9  11 

Inside 

402 

Do. 

8105 

9  14 

do 

386 

1  strand  8"  from  pin. 

8106 

10    1 

Outside 

886 

1  strand  12"  from  pin. 

8107 

10    2 

Inside 

392 

1  strand  18"  from  pin. 

8108 

9  14 

Outside 

395 

3  strands  18"  from  pin. 

8109 

9  14 

Inside 

882 

2  strands  18"  from  pin. 

3  strands  3"  from  pin. 

8110 

10    1 

Outside 

428 

8111 

10    0 

Inside 

452 

2  strands  at  pin. 

8112 

10    3 

Outside 

412 

Do. 

8113   ^ 

9  15 

Inside 

405 

1  strand  22"  fW)m  pin. 

8114 

10    1 

Outside 

420 

2  strands  at  pin. 

2  strands  5"  from  pin. 

1  strand  at  the  middle. 

8115 

10    1 

Inside 

400 

8118 

10    0 

Outside 

436 

8117 

10    0 

luHide 

884 

1  strand  10"  from  pin. 

8118 

10    1 

Outside 

442 

2  strands  5"  trma  )>in. 
1  strand  5"  from  pin. 

8119 

}  10  o{.i»'«|;::::::; 

260 

8119a 

338 

1  strand  7"  from  pin. 
1  strand  at  the  middle. 

8120 

10    0    1  Outside 

898 

8121 

}  •"{.^•.t:::::::: 

270 

1  strand  8"  from  pin. 

8121a 

867 

1  strand  12"  from  pin. 

8122 

10    1 

Outside 

391 

2  strands  at  pin. 

8123 

9  12 

Inside 

892 

1  strand  15"  from  pin. 

8124 

9  15 

OuUide 

402 

1  strand  7"  from  pin. 

8125 

9  10 

Inside 

403 

2  strands  8"  from  pin. 

8126 

0  13 

Outside 

896 

1  strand  15"  from  pin. 

8127 

9  11 

do 

392 

1  strand  24"  from  pin. 

8128 

9  13 

Inside 

401 

3  strands  at  pin. 

8129 

9  13 

Outside 

876 

1  strand  21"  from  pin. 
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LINEN   SHOT   LINES. 

No.  4  Shot  LiNES^Gontinued. 


No.  of  I  Weight 
teat.       of  ooll. 


8130 
8131 
8132 
8183 
8134 
8135 
8136 
8137 
8138 
8130 
8140 
8141 
8142 
8143 
8144 
8145 
8146 
8147 
8148 
8149 
8150 
8151 
8152 
8153 
8154 
8155 
8156 
8157 
8158 
8159 
8160 
8161 
8162 
8163 
8164 
8165 
8166 
8167 
8168 
8169 
8170 
8171 
8172 
8173 
8174 
8176 
8176 
8177 
8178 
8179 
8180 
8181 
8182 
8183 
8184 


Lbi.Oz. 

9  14 

9  14 

9  14 

9  13 

9  15 

10  0 

10  0 

10  0 

10  0 

9  15 

10  2 

10  8 

10  8 

10  3 

10  1 

10  1 

10  2 

10  2 

10  4 

10  1 

9  14 

9  11 

9  )0 

9  11 

9  14 

10  0 

9  U 

10  0 

9  16 

10  1 

10  1 

10  8 

10  1 

10  8 

10  8 

10  0 

9  15 

10  0 

10  1 

9  15 

9  18 

9  14 

9  14 

9  14 

9  13 

9  14 

10  0 

9  15 

10  1 

10  0 

9  10 

9  10 

9  11 

10  0 

9  11 

End  of  coil 
t«8t«d. 


Oatalde 
Inside . . 
Oatoide 
IniiidA . 
Outaide 
Inside  . 
OuUide 
Inside . . 
Outside 
Inside . 
Ontside, 
Inside . 
Outside. 
Inside  . . 
Outside. 
Inside. 
Outside 
Inside .. 
Ontside 
Inside . . 
....do.. 
Outside. 
....do.. 
Inside.. 
OutHide, 
....do. 
Innide . . 
Outside. 
Inside . , 
Outside 
Innide  . 
Outside 
Inside . 
Outside 
Inside . 
Outoide 
Inside . 
Outside 
Inside . . 
Onteide 
Inside . 
....do.. 
Ontaide. 
...do. 
Inside . , 
Ontside 
Innide . 
Outside 
Inside . 
Outside 
Inside . 
Outside 
Inside . 
Outside 
Inside. 


Tensile 
strength. 


Peund». 
397 
384 
412 
380 
379 
892 
399 
384 
386 
361 
400 
344 
394 
887 
402 
376 
898 
403 
899 
404 


358 
881 
396 
384 
361 
342 
402 
396 
382 
884 
386 
402 


397 
850 
416 
400 
372 
865 


378 
395 
387 
388 
866 
419 
388 
348 
342 
308 
387 


Parted. 


1  strand  14"  ftom  pin. 

1  strand  19"  frova.  pin. 

2  strands  8"  fh>m  pin. 
1  strand  20"  fnm  pin. 

1  strand  7"  from  pin. 

3  strand H  9"  from  pin. 

2  strands  2"  ftcm  pin. 
1  strand  at  the  miadlu. 
1  strand  19"  from  pin. 
1  strand  12"  fW>ro  pin. 
1  strand  7"  fniin  plii. 

1  strand  20"  from  iiiii. 
1  strand  18"  firom  pin. 
1  strand  at  the  middle. 
1  strand  21"  f^m  pin. 

1  strand  14"  from  pin. 

2  strands  17"  from  pin. 
2  strands  16"  fh>m  pin. 
2  strands  at  the  middle. 

Do. 
1  strand  17"  fttmi  pin. 
1  strand  10"  fh>m  pin. 
1  strand  at  the  miadle. 

1  strand  9"  from  pin. 

2  strands  at  the  middle. 
8  strands  20"  from  pin. 

3  strands  18"  fh>m  pin. 
1  strand  6"  from  pin. 

1  strand  at  pin. 
3  strands  18"  from  pin. 
1  strand  16"  from  pin. 
1  strand  13"  from  pin. 
1  strand  4"  from  pin. 
1  strand  at  the  middle. 
3  strands  12"  from  pin. 

1  strand  15"  from  pin. 

2  strands  14"  from  pin. 
1  strand  17"  from  pin. 

1  strand  14"  from  pin. 

3  strands  at  the  middle. 
1  strand  8"  trom  pin. 

1  strand  10"  Ironi  pin. 

1  strand  17"  f^m  pin. 

2  strands  3"  from  pin. 
1  strand  5"  firom  pin. 

1  strand  8"  tram  pin. 

2  strands  2"  fhmi  pin. 

2  strands  18"  from  pin. 
1  strand  at  pin. 

3  strands  at  pin. 

1  strand  6"  from  pin. 
1  strand  14"  ftion  pin. 
1  strand  17"  fW>m  pin. 
1  strand  14"  from  pin. 
1  strand  17"  ttom  jtin. 


LINEN   SHOT   LINES. 
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No.  7  Shot  Lines. 

Diameter,  ".21. 

Three  straods  of  9  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  liV'  to  J". 

Tested  in  4- feet  lengths. 


No.  of 
test. 


7985 
7986 
7987 


7990 

7991 

7992 

7993 

7994 

7994a 

7995 

799« 

7997 


7999 

80()0 

8001 

8002 

8003 

8004 

8005 

8000 

8007 

8008 

8000 

8010 

8011 

801'i 

8013 

8»U 

8015 

801» 

8017 

8018 

8018rr 

8010 

H020 

802()a 

8021 

8022 

802U 

8024 

8025 

8025a 

8020 

8027 

8028 

8020 

8030 

8031 

8032 

8033 

8034 

8035 

803G 

8037 

8038 

8039 

8040 

8041 

8042 

8043 

8044 

8045 

8046 

8047 

8047a 


Wei-ht 
of  coil,  j 


End  of  coil 
toflted. 


,  Tensile 
strength.  I 


Parted. 


Lb». 

Oz. 

20 

20 

20 

20 

20 

20 

0 

20 

8 

20 

8 

20 

4 

}  20 

20 
20 
20 

)  20 
20 
20 
20 
20 
20 
20 
20 
20 
I  20 
I  20 
I  20 
20 
20 
20 
20 
20 
20 
20 
20 

}  20 
20 

20 
20 
20 
20 

}  20 


20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


Outside. 

Inside  . . 

Outside. 

Inside . . 

Outside . 

Inside . . 

Ontsido. 

Inside . . 

Outside. 
.  (  Inside  . . 

*  \j do.. 

8      Outside. 

8     do.. 

8    • do.. 

rt  f   Inside   . 

"  \ do. 

0 
0 
4 
4 
4 
4 
0 
4 
0 
8 


Outside. 

luHide . . 

Outride. 

Inside . . 

Outside. 

Inside  ... 

Outside. 

Inside . . 

Ontsido. 

Inside  . . 

8    I do... 

8     do... 

4      Outside. 

4     do.. 

0    i  Inside.. 

4     do.., 

8  I  OuUido. 
4  Inside .. 
8  I  Outside, 
a  i\  Inside  . . 

'^V do.. 

0  I  Outside, 
n  i   Inside  . . 

°  \ do.., 

0  Outside. 
4  ,  Inside  . . 
8  i  Outside. 
4    I  Inside.. 

....do.. 

....do  .. 

Outside. 

Inside.  . 

Outside . 

Inside . . 

Outside . 

Inside  . . 

Outside. 

Inside  .. 

Outeide. 

Inside  .. 

....do.. 
I  Outside. 

Inside  .. 
I  Outside. 
I  Inside  .. 
I  Outside. 
I  Inside  .. 

Outside . 


20    0 


8  I  Inside  . . 
4  O'.tside. 
8  '  Inside  . . 
I: do  . 


-do. 


Pound*. 
782 
866 
799 
884 
830 
776 
890 
789 
895 

mi 

798 
846 
905 
890 
618 
778 
798 
805 
799 
752 
8U2 
785 


875 
760 
729 
747 
886 
910 
805 
855 
854 
740 
831 
585 
684 
802 
578 
795 
818 
742 
802 
785 
602 
762 
748 
783 
787 
730 
002 
794 
795 
802 
904 
890 
800 
849 
807 
792 
810 
000 
744 
810 
878 
847 
867 
582 
755 


j  1  strand  9"  from  jiin. 
I  1  strand  at  pin. 
Do. 

3  strands  at  jun. 

1  strand  at  tniddle. 

1  strand  4"  l"n>ni  pin. 
I  1  strand  ar.  middle. 
!  1  strand  nt  Tun. 
Do. 
Do. 

1  stran«l  10"  from  pin. 

1  Ktrand  6"  from  pin. 

1  strand  22"  from  pin. 

1  strand  at  middle. 

1  strand  24"  from  pin. 
I  1  strand  16"  from  pin. 
I  1  strand  nt  pin. 

1  strand  18'  from  pin. 

I  strand  at  pin. 
i  3  strands  at  pin. 
]  1  strand  18"  from  pin. 

1  struud  at  the  middle. 
i  Do. 

Do. 

1  strand  at  pin. 

1  strand  2"  from  pin. 

1  strand  nt  pin. 
Do. 
'  1  strand  at  the  middle. 
;  1  strand  at  pin. 
Do. 

1  strand  14"  fr«>m  pin. 
,  I  strand  at  pin. 

1  strand  15"  from  pin. 

1  strand  18"  from  pin. 

1  strand  at  pin. 

2  strands  at  middle. 
L  strand  at  pin. 

1  strand  2"  from  pin. 
1  strand  at  middle. 
I  strand  24"  from  pin. 
1  strand  at  pin. 

Do. 
1  strand  20"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  10"  from  pin. 
1  strand  18"  fronj  pin. 
1  strand  20"  from  pin. 
1  strand  13"  from  ]>iu. 
1  strand  24"  from  pin. 
1  strand  at  pin. 

Do. 

Do. 
1  strand  6"  from  i)in. 
1  strand  at  pin. 

3  strands  20"  from  pin. 
1  strand  at  middle. 

Do. 
1  strand  22"  from  pin. 
1  strand  24"  from  ])iu. 
1  strand  15"  frcnii  pin.. 
1  strand  18"  fnnn  pin. 
1  strand  at  ))in. 
1  strand  12"  from  pin. 
1  strand  at  middle. 

Do. 

1  strand  at  i>in. 

2  strands  at  middle. 
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LINEN    SHOT   LINES. 

No.  7  Shot  Lines— Continued. 


No.  of 

Weight 

End  of  coil 

Tensile 

Parted. 

test. 

of  coil. 

_ 

Lbs.  Oz. 

tested. 



strength. 
PottndM. 

8048 

2o    0 

Outside 

798 

1  strand  at  pin. 

H04n 

20    0 

iDsidt^ 

875 

Do. 

8050 

20    8 

Outside 

747 

1  strand  24"  from  pin. 

1 

8051 

20    4 

Inside 

776 

1  strand  ai  pin. 

1 

8052 

20    0 

OutAule 

724 

Do. 

1 

8053 

20    4 

iDside 

748 

I  strand  at  middle. 

8054 

20    4 

Outside 

800 

,  1  strand  at  pin. 

8055 

20    0 

In.side 

798 

'         Do. 

8056 

20    8 

Outnide 

780 

1  1  stnnd  at  middle. 

8057 

20    0 

Inside 

794 

1  1  strand  15"  fVoni  pin. 

8058 

20    0 

Outside 

880 

2  strands  at  pin  and  16"  from  pin. 
1  strand  12"  from  pin. 

8050 

20    0 

Inside 

784 

8060 

20    0 

Outside 

870 

1  strand  4"  from  pin. 

8061 

20    0 

do 

652 

,  1  strand  at  pin. 

8062 

20    4 

Inside 

802 

2  strands  at  pin. 
1  1  strand  18"  from  pin. 
'  1  strand  8"  from  pin. 

8063 

20    0 

do 

862 

8064 

20    4 

Outside 

800 

8065 

20    4 

do 

888 

1  1  strand  at  pin. 

8066 

20    0 

do 

83» 

Do. 

8067 

20    0 

do 

756 

'         S^. 

8068 

20    4 

Inside 

694 

1  1  strand  at  middle. 

8069 

20    4 

Outside 

852 

1  strand  at  pin. 

8070 

20    4 

Inside 

098 

Do. 

8071  . 

20    0 

Outside  

672 

1  strand  12"  from  pin. 

8072 

20    4 

Inside 

749 

1  strand  »t  middle. 

8073 

20    4 

Outside 

795 

1  strand  24"  from  pin. 

2  strands  at  middle. 

1 

8074 

20    0 

Inside 

735 

8075 

20    0 

Outside 

864 

*  1  strand  at  pin. 

8076 

20    0 

Inside 

750 

Do. 

8077 

20    0 

Outside 

795 

1  strand  20"  from  pin. 
1  strand  6"  from  pin. 

8078 

20    4 

Inside 

805 

8079 

20    0 

Outside 

792 

1  strand  24"  from  pin. 
,  1  strand  2"  from  pin. 

8080 

20    0 

..-.do 

767 

8U81 

20    0 

Inside 

687 

1  strand  18"  from  pin. 

808? 

20    4 

Outside 

746 

I  strand  at  pin. 

8083 

20    0 

do 

902 

1  stmiid  at  middle. 

8084 

20    0 

Inside 

745 

1  strand  22"  from  pin. 

LINEN   SHOT   LINES. 

No.  7  Shot  Lines— Continaed. 


483 


Diameter,  ".20. 

Three  strands  of  9  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  ".82. 

Tested  in  4  feet  lengths. 


No.  of     Weight,     End  of  coil 

Tensile 

Parted. 

test.       ofooU. 
Lb9.  Oz. 

tested. 

strength. 
Pounds. 

8404        20      3i 
8406        20      4| 

Outside 

753 

1  strand  at  pin. 

do 

849 

1  strand  15"  from  pin. 
1  strand  6"  from  pin. 

lUSal^*     ^{ 

do 

652 

do 

667 

1  strand  15"  ftma  pin. 

8407        20      7i 

Inside 

696 

1  strand  at  pin. 

8408        20      9 

Outside 

780 

1  strand  15"  from  pin. 

8409        20      8 

do 

853 

1  strand  at  pin. 

8410         20    lU 

do 

772 

1  strand  16"  frma  pin. 
1  strand  2"  from  pin. 

8411        20    12 

Inside 

608 

8412         20    m 

Outside 

798 

2  strands  nt  pin. 

8413         20    11 

do 

741 

I  strand  15"  from  pin. 
1  stxand  8"  from  pin 

8414         20    11} 

do 

778 

8415         20    10 

do 

75i 

1  strand  at  pin. 

8416    '    20      5 

Inside 

901 

1  strand  21"  from  pin. 

8417       •20      7 

Outside 

854 

1  strand  at  pin. 

8418    1     20      8 

do 

848 

Do. 

frilO         20      61 
8420         20    11 

do 

906 

2  strands  at  the  pin. 

Inside 

782 

Do. 

8421         20      7 

Outeide 

841 

1  strand  15"  ftom  pin. 

H422         20      7 

do 

797 

1  strand  12"  from  pin. 

8423         20      7 

do 

846 

2  strands  5"  from  pin. 
1  strand  6"  from  pin. 

8424    ;    20    11  ( 

do 

782 

8425         20    11 

do 

734 

1  strand  8"  fh>m  pin. 

8426    '    20    12} 

Inside 

702 

1  strand  at  the  middle. 

HD^S 

ff 

m 

805 

1  strand  5"  from  pin. 
Do. 

8428        20    18| 

Outside 

802 

1  strand  8"  firom  pin. 
1  strabd  at  the  pin. 

8429    *    20    12 

do 

863 

8430        20      2 

do 

786 

1  strand  8"  from  pin. 
1  strand  at  the  pin. 

8431 

20      H 

do 

788 

8432 

20      ? 

do 

732 

Do. 

8433 

20      7 

do 

880 

2  strands  at  the  middle. 

8434 

do 

685 

I  strand  at  the  middle. 

8434a  /  ^"      'n 

do 

702 

1  strand  5"  from  pin. 

8435    1    20     9 

do 

906 

2  strands  at  the  pin. 

8436         20      ^ 

do 

602 

1  strand  6"  lYx»m  pin. 
1  strand  at  the  pin. 

• 

8437         20    10| 

do 

768 

8488         20    m 

do 

704 

Do. 

^.a}«     U{ 

Inside 

636 

2  strands  7"  from  pin. 

do 

732 

1  strand  15"  from  pin. 
1  strand  2"  from  pin. 

8440        20    11 

OuUide 

778 

lllia}^     M 

Inside 

682 

1  strand  10"  from  pin. 

do 

800 

1  Htraud  18"  from  pin. 

8442         20    10 

Outside 

804 

2  strands  at  pin. 

8443         20      7 

...  -do 

730 

1  strand  at  pin. 

8mai}20    10i{ 

Inside 

685 

2  strands  6"  from  pin. 

.   ...do 

808 

1  strand  12"  from  pin. 

8445         20    10 

Outside 

771 

1  strand  at  the  pin. 

8446         20    13 

do 

756 

2  strands  at  I  he  middle. 

8447        20      8 

do 

848 

1  strand  19"  from  pin. 

2  strands  at  the  pin. 

8448         20      7 

do 

826 

8449    ;    20    11 

do 

798 

2  strands  12"  from  pin. 

8450     ;    30    lU 

do 

750 

1  strand  at  the  pin. 

8451 

20    10 

Inside 

804 

Do. 

8452 

20    11, 

do 

766 

2  strands  at  the  pin. 
1  strand  at  the  phi. 

8463 

20    11 

Outside 

885 

8454 

20    V£, 

do 

799 

1  strand  17"  from  pin. 
1  strand  at  theiniadle. 

8455 

20    11 

do 

796 

8456    1    20      7 

do 

847 

1  strand  at  the  pin. 

8457         20      9 

do 

874 

3  strands  at  the  pin. 
1  strand  at  the  pin. 

8458         20      6 

do 

758 

8459         20      6 

do 

782 

1  strand  19"  from  pin. 

8460    I     20    Hi 

do 

735 

1  strand  at  the  middle. 

8461    '1                r 

Inside 

6:)8 

Do 

liS?|«" 

do 

740 

1  strsnd  nt  the  pin. 

do 

753 

Do. 

8461c  'J                I 

Outside 

766 

2  strands  at  the  pin. 

8462    ,    20      7J 

do 

827 

Do. 

8463         20    1]^ 

do 

806 

I  strand  10"  fron?    lin. 
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No.  7  Shot  Lines— Continued. 


Xo.  of     Weight 
test.       of  coil. 


Kiid  of  coil 
tested. 


Tensile  | 
strength. 


Parted. 


PT       I 


8164 

8465 

8465a 

8466 

8467 

8468 

8168a 

8469 

8470 

8471 

8472 

8472a 

8473 

8474 

8475 

8476 

847' 

8478 

H479 

8480 

8481 

8482 

848.{ 

8484 

84B4n 

8485 

848U 

8487 

8487a 

8488 

8489 

8490 

8401 

8492 

8493 

8494 

8495 

8496 

8496a 

8497 

8497a 

8498 

8499 

8.^00 

8501 

8i>02 

8503 


IJts.  Oz. 

20      7) 

}20      7i{ 

I     20  10 

I     20  134 

}  20  12j{ 

20  12i 

20  13| 
20      3i 


20  11 

20  13; 

20      9 

20      2 

20 

20 

20 
,    20      12 

20  10* 
I     20      0 

20      \\ 

20      7     I 

}  20  11  { 

20      G| 
20      9i 

}20  124{ 

20  0[ 


I 


20 

20  1\ 

I    20  9J 

I    20  8 

20  ft^  I 

20  7i  ! 

}20  7i{ 

|}20  lli{ 


20 
20 
20 


20 


Fmindn. 

Outside 

802 

Inside 

710 

do 

789 

Outside 

726 

do 

767 

Inside 

086 

.-..do 

759 

OuUide 

79S 

do 

753 

do 

748 

do 

648 

do 

746 

do 

769 

Inside 

705 

do 

700 

Outeide 

804 

Inside 

814 

Outside 

804 

Inside 

688 

Outside 

095 

do 

840 

do 

789 

do 

876 

Inside 

666 

do 

796 

Outside 

793 

do 

805 

do 

585 

do 

798 

do 

830 

Inside 

744 

OuUide 

828 

do 

802 

do 

850 

do 

702 

do 

737 

do 

788 

Inside 

684 

do 

763 

do 

749 

do 

786 

Outride 

800 

do 

742 

do 

679 

Inside 

760 

Outside 

774 

Inside 

070 

'  1  strand  at  the  pin. 

2  Htrands  6'-  from  piu. 
I  I  strand  18"  fnuu  pin. 

1  siraud  ftt  the  middle. 
I  1  strand  at  pin. 

1  .strand  nt  the  middle. 

1  siraud  3"  from  pin. 

1  strand  22"  from  piu. 

1  Htrand  12"  fi*oni  pin. 

2  Htnuids  3"  from  pin. 
1  straud  at  the  middle. 
1  strand  18"  from  piu. 
I  strand  at  pin. 

1  straud  15"  fnmi  pin. 
1  strand  18"  from  pin. 
1  btrand  at  the  pin. 
1  strand  3"  from  pin. 
1  strand  5"  from  pin. 
1  strand  19"  from  pin. 
1  strand  at  the  middle. 
1  strand  12"  from  pin. 
1  strand  at  the  pin. 

3  strands  nt  the  pin. 

1  strand  12"  from  pin. 
1  strand  0"  from  pin. 
1  strand  nt  the  pin. 
1  strand  18"  from  pin. 
1  strand  12"  from  pin. 
1  strand  0"  f^om  pin. 
3  strands  at  the  ])iu. 
1  strand  8"  from  pin. 

1  strand  at  the  pin. 

2  strands  5"  from  pin. 
2  strands  at  the  pin. 

1  strand  at  the  middle. 

1  strand  at  the  pin. 

2  strands  at  the  pin. 
1  strand  at  the  pin. 

1  strand  8"  from  pin. 
1  strand  15"  ft^m  pin. 
1  strand  9"  from  pin. 
1  straud  17"  fttnu  pin. 
1  strand  14"  fW>m  pin. 

1  strand  at  the  pin. 

2  strands  12"  fh>m  pin. 
2  strands  at  the  pin. 

1  strand  at  the  middle. 


Tensile  Tests  of  Individual  Thbejids  taken  pbom  No.  7 

Shot  Lines. 

OUTSIDE  END  OF  COIL  NO.  8467. 


Strands. 

First.... 
Second  .. 
Tliird.... 

Agg 

Strength  of 

3.             i.      1 

Individual  threads. 

Tenrile 
strength 
ofatnuid. 

1. 

32 
27 
29 

2. 

5. 

6. 

7. 

8. 

32 
23 
34 

9. 

Lb: 
27 
33 

14 

28 
33 
36 

Lbn.    1     Lb».    ' 
27             36     , 
34     1        30     , 
32     ,        22    . 

Lb: 
32 
29 
37 

IM. 
29 
29 
27 

34 
34 
35 

Ub9. 

277 
266 

Tegate  strength 

32            84 
32    1        27 
34    1        33 

Tegate  stnmgth  \ 

of  threads 

813 

OUTSIDE  EXD 

OF  C( 

29 
23 
29 

)IL  NO.  8461. 

24    1        20 
29    '        19 
27    ,        22 

First.... 
Second  .. 
Third.... 

Agg 

34            26 
27            24 
80    1        28    ; 

3f  threads 

28 
30 
31 

22 
23 
22 

2.V 
234 
2:6 

74> 
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Tensile  Tests  of  Individual  Thbeads  taken  from  No.  7 
Shot  Lines — Continued. 


First  .... 
Second  .. 
Third.-.. 


40 
31 


44 
44 

42 


OUTSIDE  END  OF  COIL  NO.  8461. 
[Threads  wetted  before  testing.] 


41 

33 

35 

27 

32 

34 

38 

38 

31 

39 
43 
28 


40 
44 


Aggregate  strength  of  threads 1,003 


OUTSIDE  END  OF  COIL  NO.  8461. 
[Threads  given  additional  twist  before  testing,  sufficient  to  caose  slight  tendency  to  kink.  J 


First.. 
Second 
Third... 


34 
38 
36 


I 


24 
82 
26 


28 

31 

30 

24 

27   : 

29 

26 

36 

33  : 

29 

33 

33 

23 
28 
27 


26 
30 


Aggregate  strength  of  threads . 


240 
270 
277 


No.  9  Shot  Lines. 


Diameter,  ".27. 

Three  strands  of  16  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  -J^''  to  IJ". 

Tested  in  4-feet  lengths. 


No.  of 

Weight 

test 

of  coil. 

Lba. 

01. 

8212 

35 

12 

8213 

35 

12 

8214 

35 

12 

8215 

35 

0 

8216 

34 

12 

8217 

35 

0 

8218 

35 

0 

8210 

36 

12 

8220 

36 

8 

8221 

36 

4 

8222 

34 

12 

8223 

34 

12 

8224 

84 

12 

8225 

84 

12 

8226 

35 

0 

8227 

35 

0 

8228 

35 

0 

8229 

36 

0 

8230 

35 

12 

8231 

35 

12 

8232 
8232a 

}*> 

"{ 

8233 

36 

12 

8234 

35 

0 

8235 

35 

4 

8236 

36 

12 

8237 
8237a 

}3« 

«{ 

8238 

35 

0 

8239 

35 

0 

8240 

35 

4 

8241 

35 

0 

8242 

86 

4 

8243 

35 

4 

8244 

85 

8 

8245 

34 

0 

End  of  coil    |   Tensile 
tested.        ;  strength, 


Outside.. 
Inaide... 
Outside.. 
Inside . . . 
Outside.. 
Inside . . . 
Outside.. 
Inside . . . 
Outside.. 
Inside . . . 
Ontaide.. 
Inside . . . 
Outside.. 
Inside . . . 
Outside.. 
Inside . . . 

do... 

Outside.. 
Inside . . . 
Outside.. 
Inside... 

do... 

Outaide.. 
Inside . . . 

do... 

do... 

Ontaide.. 

do... 

Inside . . . 
Outside.. 
Inside . . . 

do... 

do... 

Outside. . 
Inside . . . 
...do... 


Poundi. 
1,385 
1, 452 
1,252 
1,406 
1,305 
1,299 
1.395 
1,290 
1,389 
1,592 
1,376 
1,220 
1,374 
1,286 
1,442 
1,330 
1,305 
1,387 
1.415 
1,348 
1.118 
1,305 
1.256 
1,336 
1,254 
1,305 
1,0«4 
1,130 
1,306 
1.370 
1,306 
1,185 
1,256 
1.242 
1.406 
1,200 


Parted. 


1  strand  at  pin. 

Do. 

Do. 
1  strand  24"  from  pin. 
1  strand  at  pin. 

Do. 

Do. 
1  strand  22"  from  pin. 
3  strands  at  pin. 
1  strand  at  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  strand  at  the  middle. 
1  strand  12"  from  pin. 
1  strand  at  pin. 
1  strand  15"  ftt>m  pin. 
1  strand  9"  from  pin. 
1  strand  at  pin. 

Do. 
1  strand  at  middle. 
1  strand  18"  from  pin. 
1  strand  at  pin. 
1  strand  6"  Trom  pin. 
1  strand  at  pin. 
1  strand  18"  from  pin. 
1  strand  at  pin. 

Do. 

1  strand  at  the  middle. 

Do. 
Do. 

2  strands  at  the  pin. 

1  strand  12"  from  pin. 
1  strand  at  tho  niiddle. 
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LINEN  SHOT   LINES. 

Ko.  9  Shot  Lines— Continued. 


No,  of  I  Weight 
test.  I  of  coil. 


8240 

8246a 

8247 

8248 

8249 

8249a 

8250 

«!>51  ' 

8252 

8253 

8254 

8256 

8256 

8257 

8258 

8258a 

8259 

8260 

8261 

8262 

8263 

8264 

8265 

8266 

8267 


8270 
8271 
8272 
8273 
8274 
8275 
8276 
8277 
8278 
8279 
8280 
8281 


8284 

8285 
8286 
8287 


8290 
8291 


8294 
8295 
8296 
8297 
8298 
8299 
8300 
8301 
8302 
8303 
8304 
8305 
8306 
8307 
S.'tOS 
8309 
8310 
8311 


I  Lbt.  oz, 

}  34  12  { 

34  8 

35  0 

}  34  12{ 

85  0 

35  0 

35  0 

35  0 

84  12 

35  0 

34  12 

35  0 

}35  0{ 

35  0 

84  12 
0 


34    12 


36 
80 
35 


35      8 
85      8 


35 


35  8 

36  4 

34  12 

35  0 
35  4 
35  0 

34  12 

35  0 
35  8 
35  8 
35  12 
35  0 


86  12 

35  0 

35  0 

35  4 

35  8 

35  12 

34  12 

35  0 
95  4 

36  12 
36  4 

35  0 

36  0 
35  0 


End  of  coil 
tested. 


Inside 

...do 

do 

do 

do 

....do 

Outefde 

Inside 

Outside 

do 

Inside 

Oatside 

Inside 

Oatside 

Inside 

...do 

OuUide 

Inside 

do 

....do 

Oatside 

Inside 

Outside 

Inside 

Outside 

Inside 

....do 

OaUide 

Inside 

....do 

Oatside 

Inside 

Outside 

Inside 

....do 

Outside 

Inside 

Outside 

....do 

Inside 

Outside 

Inside 

Oatside 

....do 

Inside 

Oatside 

Inside 

....do 

Oatside 

Inside 

Outside 

....do 

Inside 

Outside 

Inside 

Oatside 

....do 

Inside 

....do 

....do 

Outside 

Inside 

Outride 

...do 

Inside 

Outside 

Inside 

Outside 

Inside 


Tensile 
strength, 


Pounds. 
1,066 
1,180 
1,190 
1,198 
1,052 
1,315 
1,340 
1.220 
1,259 
1.195 
1,296 
1.292 
1,198 
1.148 
1,082 
1,200 
1.384 
1,366 
1.366 
1.292 
1.284 
1,316 
1,186 
1,169 
1,328 
1,179 
1,353 
1,455 
1,198 
1,405 
1,392 
1,440 
1,175 
1,398 
1,384 
1,384 
1,453 
1,508 
1,230 
1,510 
1,488 
1,375 
1,194 
1,286 
1,280 
1,405 
1,440 
1,378 
1,297 
1,270 
1,285 
1,802 
1,201 
1,395 
1,495 
1,192 
1,236 
1,285 
1,400 
1,377 
1,248 
1,163 
1,164 
1,260 
1.451 
1,190 
1.188 
1,410 
1,366 


Parted. 


1  strand  at  pin. 

Do. 

Do. 

Do. 
1  strand  i"  l^om  pin. 
1  strand  at  the  middle. 
1  strand  at  the  pin. 
1  strand  2"  iVum  pin. 
1  strand  at  pin. 
1  strand  at  the  middle. 
1  strand  at  pin. 
1  strand  at  the  middle. 
1  strand  at  pin. 

Do. 
1  strand  12"  from  pin. 

1  strand  at  the  middle. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  6'  from  pin. 
1  strand  at  middle. 
1  strand  at  pin. 
1  strand  9"  frmn  pin. 

Do. 
1  strand  15"  from  nin. 
1  strand  18"  firom  pin. 
1  strand  17"  fh>ni  pin. 
1  strand  at  pin. 

Do. 
I  strand  16"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  inn. 

1  strand  at  the  middle. 

1  strand  ac  pin. 

Do. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  2"  from  pin, 
1  strand  at  pin. 

Do. 
1  strand  18"  tram  pin. 

1  strand  at  pin. 

Do. 

2  strands  at  pin. 

1  strand  8"  from  pin. 

1  strand  at  nin. 

1  strand  8"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  24"  from  pin. 

1  strand  at  pin. 

1  strand  6"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  at  the  middle. 
1  strand  at  pin. 

Do. 
1  strand  at  the  middle. 

1  strand  at  pin. 

2  strands  at  pin. 

1  fitrand  18"  nom  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  0"  from  pin. 

1  strand  at  pin. 

1  strand  4"  from  pin. 

1  strand  at  pin. 

1  strand  12"  from  pin. 


PRIVATE   TK8T8. 
PEIVATE  TESTS. 
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TESTS  MADE  FOR  PRIVATE  PARTIES  DURING  THE  FISCAL  TEAR  ENDED 

JVNE  SO,  189G, 


For  whom  tested. 


I>ate.     I 


1805. 
July. 


Aug. 


Sept. 


Oct. 


Nov.. 


Dec.. 


Material. 


Kama. 


City. 


I 


Granite 

Cement 

I  Cast  iron  . . . 

'  Bronze 

I  Concrete.... 

I  Granite 

,  Kamiorope. 

Spring,  oto  * 


Gnn  tubes..... 
Charcoal  iron. 


Rubber  beltins . . . 

Bronze 

...do 

Cast  iron 

....do 

Utonze ' 

Steel  pinion  shaft. 

Brivk8.4 

...do 

St«elban 

Steel  tubing 

Wroaght-iron 

plates. 
Steel  plate 


Sprune  plugs   in 

cast  iron. 
Bubber  belting.. 

Bolts 

Cement 

Steel  plate 

Cast  iron 

Bronze 

Marble 

Cast  iron 

Bronze 

Iron  castings.... 

Steel  plate 

Tubing 

Manganese  bronze 
Coupling  link  and 

pin. 

Bricks 

Bronze 

Robber  belting  . . . 

Steel  rod «.. 

Wrought  iron 

Granite 

do 

Steel  bars 

Manhole     covers 

and  frames. 
Manganese  bronze 
Hydraulic  gauges . 

Rope 

Brass  and  bronze 

tubing. 

Concrete 

SandHtone 

Coupling    links 

and  pins. 

Steel  bars 

Manganese  bronse 

Copper  cylinders . . 

Bricks 

Manganese  bronze 

Steelhawsers 

Wood 


Pigeon  Hill  Granite  Co 

City  of  Boston 

Pittsburg  Testing  Laboratof  y 

do 

Boston  Transit  Com 

A.  J.  Salinas  At  Sons 

Wilson  A  Silsby 

McKay  Met.  Fastening  Associa- 
tion. 

The  Midvale  Steel  Co 

Washburn  Ac  Moen  Manufaeturing 
Co. 

Revere  Rubber  Co 

Anhcmft  Manufacturing  Co 

Whittler  Machine  Co 

do 

Pittsburg  Testing  Laboratory 

do » 

....do 

Wheelwrights  Haven 

Stonington  Brick  and  Pottery  Co. . . 

Taylor  Steel  and  Inm  Co 

Peerless  Manufacturing  Co 

HoUiagsworth  &  Whitney  Co 


Rhode  Island  Looomotive  Works. 
Schenectady  Looomotive  Worlcs. . 
W.  W.  Whi'tcomb 


Revere  Rubber  Co 

Pittsburg  Testing  Laboratory 

City  of  Boston 

Scaunell  &  Wholey 

Armington  6l  Sims  Engine  Co 

AshcToft  Manufacturing  Co 

Westfield  Marble  and  Band  Co 

Pittsburg  Testing  Laboratory 

do » 

A.  B.  Black 

Scannell  Jt  Wholey 

Pope  Manufaotnring  Co , 

Bath  Ironworks 

New  York.  Kew  Haven  8l  Hartford 
R  R. 

RJ.Bardwell 

AshcToft  Manufacturing  Co 

Revere  Rubber  Co, 


Rockpori.... 

Boston 

Pittsburg 

do..:.... 

Boston 

CharleAton  ... 

Boston 

Winchester. . . 

Philadelphia. 
Worcester.... 


Boston 

Bridgeport. . . 

Boston 

....do 

Pittsburg.... 

do ... 

do 

Bost4in 

Stonington  .. 
High  Bridge. 
Cleveland.... 
Watertown.. 

Providence . . 
Sohenectady . 
Boston 


Pope  Manufacturing  Co 
K.  Williams 


Umlah  Granite  Co.. 

S.P.I>raper 

Taylor  Iron  and  Steel  Co. . 
City  of  Boston , 


do 

Pittsbufg 

Boston 4 

Lowell 

Providence 

Bridgeport 

Westfield 

Pltti>lmrg 

r do 

East  Lexington. 

Lowell 

Hartford 

Bath 

New  Haven 


Boston 

Bridgeport  . . . 

Boston 

Hartford 

PittHfield 

Rocki>ort 

Kavvllle 

High  Bridge.. 
Boston 


Bath  Iron  Works 

Ashcroft  Manufacturing  Co 

Rob't  B.  Storer  &  Co 

Benedict  dt  Bumham  Manufactur- 
ing Co. 

Norcross  Brothers 

CitvofBuflklo 

The  £.  S.  Greeley  dc  Co 


Taylor  Iron  and  Steel  Co. . . 

Bath  Ironworks 

Wason  ManufacturingCo  . 

The  Giant  Powder  Co 

Chis.E.Cotting 

Bath  Iron  Works 

J.  A.  Roebling*s  Sons  Co. . . 
Wason  Manufacturing  Co  . 


Bath 

Bri(lgei>ort. 

Bost-fm 

do 


Providence  . 

Buffalo 

New  York.. 


High  Bridge.... 

Bath 

Springtield 

San  Francisco . . 

Boston 

Bath 

Trenton 

Springfield 


State 


Mass. 

Pa. 

Ptt. 

Mass. 

S.C. 

Mass. 

MasB. 

Pa. 
Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

Pa. 

Pa. 

Pa. 

Mass. 

Miss. 

N.J. 

Ohio. 

Mass. 

R.L 

N.Y. 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

R.L 

Conn. 

Mass. 

Pa. 

Pa. 

Mass. 

Mass. 

Conn. 

Me. 

Conn. 

Mass. 

Conn. 

Mass. 

Conn. 

Mnes. 

Mais. 

Mass. 

N.J. 

Mass. 

Me. 
Conn. 
Mass. 
Mass. 

R.L 
N.Y. 
N.Y. 

N.J. 
Me. 
Mass. 
f  Cal. 
Mass. 
Me. 
N.J. 
Mass. 
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Private  Tests — ^Continued. 


Date. 


Mar  . 


Apr  . 


May. 


Material. 


1895. 
Deo... 


1806. 
•ran.. 


Feb  ... 


For  whom  toHted. 


Name. 


City. 


Bricks Norcrosa  Brothers Boston 

Riveted  leather . . .    Judson  L.  Thomnon  Mannfacturiuff     Wnlthaui . . . 

'      Works.  "   ' 

Wroiight-iron bars   Rhode  Inland  Locomotive  "Works. . .    Providence  . 


Wrough  t-iron  cast- 
ings. 
Cast  iron 


June. 


Tie  rods 

Steel  plate 

Castiron | 

Tubing I 

Maganese  bronze. .  i 

Cast  iron | 

Steel  plates 

Wrought-iron  " 

pipes. 

Manila  rope 

Rubber  belting  ... 
Sea  island  cotton . . 

IMgiron 

Granite 

Copper  plate  and 

joints. 

Steel  plates 

Bronze 

St«el  bars 

Cast-  iron  columns 
Paving  bricks  . . . 

Steel  wire 

AVire  ropes 

Sea  island  cotton. 
Wrought-iron  bar. 

Cast  iron 

Manila  ro^ — 
Wrought-iron  bars 

Cast  iron 

Bronze 

Stone 

Wrought- iron  bars 

Bronze 

Sheet  steel 

Steel  bars 

Nickel  st«el 

Cast  iron 

Iron  book  shelf . . . 
Steel- wire  rope  . . . 
Low  moor  iron.... 

Steel  plates 

Granite 

White-ash  wood . . 

Steel  bolt 

CroBshead  pin 

Brake  beam 

School  furniture. . 


Steel  casting 

Cast-iron  bracket. 

Steel  plat«s 

Railroad  spikes . . . 

Steel  bars 

Steel  plate 

Brake  beam 

Rail  joint 


Standard  Iron  and  Steel  Co {  New  York  . 

Atlantic  Works Boston. 


West  End  Street  Railway  Co do 

Wni.  Allen  &,  Sons ,  Worcester.. 

Farr«<l  Foundry  and  Machine  Co  .  - .    Ansonia  - . . 

Warwick  and  Stockton  Co Newark  . . . 

Atlantic  Works 1  Boston 

Bath  Ircm  Works I  Bath 

Whitti»»rMa«'b5neCo ,  Boston 

Wm.  Allen  6c  Sons Worcester . 

A.H.  Manlen !  Boston 


Pudding  stone... 

Concrete 

Piston-rod  fasten 
Ings. 

Steel  bar 

Manganese  bronze 

Cast  iron 

do 

Stone 


Standard  Rope  &  Twine  Co 

Revere  Rubber  Co 

Fearing  Hall  &  Whiton 

Richmond  Iron  Works 

Albanj'^  Manufacturing  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

RD.Leavitt 

Atlantic  Works 

Keystone  Axle  Co 

J.  B.  &  J.  M.  ComoU 

D.  P.  Guise 

John  Wales  Co ., 

Edward  E.OdeU 

Fearing  Hall  &  Whiton 

Brown  &  Co.,  Incorporated 

Whittier  Machine  Co 

Standard  Rope  and  Twine  Co 

Kinsley  Iron  and  Machine  Co 

Bath  Iron  Works 

do 

E.  W.  Serrell 

Kinsley  Iron  and  Machine  Co 

Bath  Iron  Works 

Howe,  Brown  &  Co 

Bath  Iron  Works 

Herring  Safe  Works 

Franklin  Iron  Foundry 

Snead  &  Co.  Iron  Works 

Boston  and  Albany  R.  R 

Houghton  &  Richards 

Henry  W.  Belcher 

H.E.  Fletcher 

Waaon  Manufacturing  Co 

Herring  Safe  Works 

Herresholf  Manufacturing  Co 

A.  H.  Marden 

Chandler    Adjustable   Chair    and 

Desk  Co. 

Isaac  G.  Johnson^  Co 

A.  E.Martin 

Henry  W.  Belcher 

New  England  Railroad  Co 

Bath  Iron  Works 

Howe.  Brown  &  Co 

A.H.  Mardim 

Weber  Railway  Joint  Manufactur- 
ing Co. 

Edwd.  St,  Clair  Fellows 

Woodbury  &  Leighton 

P.H.Bullock..... 


Allston 

Boston 

do 

RlchmondFumace, 

Albany I 

Hartford ' 

Cambridgeport . . . 

East  Boston 

Baltimore. 

NewY«rk 

Williamaport 

Boston 

do 

do 

Pittsburg 

Boston 

Allston 

Canton 

Bath 

do 

New  York 

Canton 

Bath 

Boston 

Bath 

New  York 

Milford 

Louisville 

Boston 

do 

New  York 

West  Chelmsford 

Suringlield 

New  York 

Bristiol 

Boston 

do 


State. 


Mam. 
Mass. 

R.  I. 
X.  Y. 

Mas."^ 

Moss. 

Mass. 

Conn. 

N.J. 

Mass. 

Me. 

Mas.*. 

Mans. 

Mass. 

Mam. 
Mass. 

Mass. 
Mass. 
N.Y. 
Conn. 

Mass. 
Mass. 
Md. 

N.Y. 
Pa. 


Spuy ten  Duyvil . 
So.  Framingham. 

New  York 

Boston 

Bath 

Boston 

do 

New  York 

Boston 

do 

Concord , 


Herring  Safe  Works New  York... 

Atlantic  Works I  East  Boston  . 


Whittier  Machine  Co. 
New  England  Piano  Co. 
Wm.  Repp 


Itostou 
Roxbury . . 
Old  Forge. 


Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

Me. 

Me. 

N.Y. 

Mass. 

Me. 

Mass. 

Me. 

N.Y. 

Mass. 

mLs. 

Mass. 

N.Y. 

Mass. 

Mass. 

N.Y. 

R,L 

Mass. 

Mass. 

N;Y. 

Mass. 

N.Y. 

Mass. 

Me. 

Mass. 

Mass. 

N.Y.  . 

Mass. 
Mass. 
Mass. 

N.Y. 
Mass. 
Mass. 
Mass. 
Pa. 


PRIVATK    TESTS. 
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Date.              Material. 

For  whom  tested. 

Name. 

City. 

Stat«. 

1 

189C 
June... 

Concrete  ...■••..•. 

"Woodbnrv  &  Leiirhton 

Boston         

Mass. 
Mass. 

Railjolnt 

Copper  cylinders . 
Cast  iron  

J.  H.  Williams.... 

do 

U.  S.  Smokeless  Powder  Co. . , 

San  Francisco  . 

Whittier  Machine  Co     

Boston Mass. 

Worcester '  Mohr. 

Chain 

Washburn  Sl  Moen  Manufacturing 

Co. 

Star  Brass  Manufacturing  Co 

The  Wm.  Cramp  &.  Sons  Ship  and 

Engine  Building  Co. 
Bath  Iron  Works 

Hydraulic  gauge.. 
M-anganese  bronze 

Hronze. ........... 

Boston 

Philadelphia 

Bath 

Mass. 
Pa. 

Me. 

Mass. 

Ph. 

Me. 

Mass. 

Conn. 

Concrete 

Woodbury  &  Lieighton 

Boston 

Stay  bolt  iron 

Saladl  &  Fuller 

Catasanqua 

Bath 

Torrey  Roller  Bushing  Works 

WashDum  &  Moen  Manufacturing 

Co. 
Hartford  Steam  Boiler  Inspection 

and  Insurance  Co. 

Chain 

Worcester 

Hartford 

Copper  plate  and 
joints. 

I»"DEX. 


Analyses,  ohemioal:  Paj^r. 

Bands  for  rifles 431 

Cast  iron,  with  and  without  alloy 223,224,432 

Gon  lift  carriage,  12-inob,  steel  casting .  432 

Reoeivem  of  rifles 431 

Rifle  barrel  steel 431 

Rope,  hemp  andmanila « 460 

Ronnd  shot,  10-inoh 432 

Steel  for  Rock  Island  Bridge 488,434 

Wire  rope,  steel 438 

Bricks,  absorption  of  water: 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 347 

Chicago  Hy dranlic  Press  Brick  Company,  Chicago,  111 347 

Clark  Pressed  Brick  Company,  Malvern,  Ark 847 

Eastern  Hydranlic  Press  Brick  Company,  Philadelphia,  Pa 347 

Gladding,  MoBean  &  Co.,  San  Franciscoi  Cat 347 

Hydranlic  Press  Brick  Company,  St.  Lonis,  Mo 847 

Kansas  City  Hydranlic  Press  Brick  Company,  Kansas  City,  Mo 347 

Northern  Hydranlic  Press  Brick  Company,  Minneapolis,  Minn '. 347 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 347 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 347 

Bricks,  bnilding,  compressive  elastic  properties: 

Remarks 347 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 360, 351 

Gladding,  MoBean  &  Co.,  San  Francisco,  QaX 365 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 363 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 360 

Sayre  Sl  Fisher  Company,  Sayreville,  N.J 354, 357 

Bricks,  fire,  compressive  elastic  properties: 

Blandford  Brick  and  Tile  Company,  Russell,  Mass 352 

Eharker,  John,  Asbby,  Ala 361 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 349 

Gladding,  McBean  &  Co.,  San  Francisco,  Cal «..  366 

Brioks,  paving,  compressive  elastic  properties : 

Capital  City  Vitrified  Brick  and  Paving  Company,  Topeka,  Kans 364 

Franklin  Paving  Brick  Company,  Fran kl in.  Pa 358, 359 

Jones,  A.  O.,  Brick  and  Terra  Cotta  Company,  Zanesville,  Ohio. 362 

New  England  Steam  Brick  Company,  Providence,  R.  I 353 

Somerset  and  Johnsonburg  Manufacturing  Company,  Boston,  Mass....  348 

Bricks,  expansion,  coefficients  of,  and  treatment  in  air,  and  water  baths : 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 869 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 371 

Clark  Pressed  Brick  Company,  Malvern,  Ark 370 

Eastern  HydrauUo  Press  Brick  Company,  Philadelphia,  Pa 369 
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Bricks,  expansion,  coefificients  of,  etc. — Continued.  Page. 

Gladding,  McBean  &  Co. ,  San  FranciBco,  Cal 369 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 307,368  ■ 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 367 

Nortbern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 370 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 368 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Ya 367 

Bricks,  general  tabulation 371 

Bronze : 

Hancock,  Gen.  W.  S.,  monument 238 

Watertown  Arsenal — 

Breech  plates,  8- inch 237 

Loading  trays,  8-inch 237 

Loading  trays,  10-inch 237 

Loading  trays,  12-inch 238 

Building  block 372 

Cast  iron : 

Gun  carriage,  10-inch  disappearing 130-132 

Pig  irons 226 

Chemical  analyses 226 

Watertown  Arsenal — 

Chemical  analyses 223,224 

Cupola  iron,  steel  scrap,  and  alloy,  elongation 205-210 

Furnace  charges 205,213-222 

Tension  tests  and  specific  gravities 223-226 

Chain  cable  and  chain  iron 229 

Cable,  United  States  Navy  Department 231 

Chain  iron,  United  States  Navy  Department 232, 233 

Copper  cylinders  for  pressure  gauges 239 

Purchase  of,  April,  1895— 

Tables  for  gauge  one-thirtieth  square  inch  area 243 

Tables  for  gauge  one- tenth  square  inch  area 24  L 

Cordage,  manila  and  hemp,  from  Boston  Navy- Yard 457 

Remarks 459 

Ash,  percentage  of,  in  rope 461 

Chemical  composition 461 

Length  of  strands  and  yams 460,461 

Hemp — 

2i-inch 468 

7-inch 470 

Hemp  bolt  rope — 

2i-inch 471 

3.inch 472 

5-inch 473 

Hemp,  Russian — 

l^-inch  deep  sea  line 474 

2i-inch 469 

Manila— 

15-thread 461 

2-inch 461 

3-inch 462 

3i-inoh 463 

4-inch 464 

5-inch 465 

5iinch 466 

7-inch 467 

Tabulation 475,476 
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Paga 

Culvert  pipe,  compresBion 373 

12-inch 377 

15-inch 376,377 

18-inch 376 

20-inch 376 

24-inch 375 

30-inch 375 

Gas  tube,  bursting  test 341 

Gun  carriaf^e,  10-inch  disappearing 121 

Cast  iron 130-132 

Gun-lever  axle,  steel 126 

Piston  rod,  steel 124-126 

Steel  bars 127 

Guspension  rod,  forged  steel 123 

Wrought-iron  bars 129 

Gun  carriage,  15-inch,  old  model,  piston  rods,  proof  stress 133 

Gun  specimens : 

10-inoh  steel  B.  L.  rifles 11 

Jackets 28-37 

Tubes 13-27 

Tabulation 38 

12-iuch  steel  B.  L.  rifles 39 

Jackets 45-48 

Tubes 41^4 

Tabulation 49 

Helical  springs 191 

Gun-lift  carriages,  12-inch 199, 

Mortar  carriages,  7-inch 200 

Mortar  carriages,  12- inch  spring  return 193 

Retest  of  springs  that  had  been  closed  down  64  hours 197 

Springs  not  previously  loaded '. 198 

Hemp  rope.    (<Se0  Cordage.) 
Manila  rope.    (See  Cordage. ) 

Pig  irons 226 

Private  tests 487 

Receivers  of  rifles,  .30  caliber,  steel 117 

Forged  from  bar  2" .25  by  1".7  to  dimensions  for  turning 120 

Turned  down  from  bar  2i"  by  r'. 7 119 

Rifle  barrels,  hardness 114 

Rifle-barrel  steel,  .30  caliber 51 

Barrel  No.  7463 115 

Bessemer  steel 53 

Crucible  steel 54-59 

Metal  as  received  from  manufacturers 69, 70 

Nickel  steel 60-65 

Nickel  crucible  steel,  oil  tempered  and  annealed 66, 67 

Rolled  and  annealed  in  charcoal 72 

Rolled  into  barrel  and  cooled  in  air 71 

Tabulation 75 

Rolled  barrels,  specially  treated 79-108 

Regular  stock,  recent  manufacture 101, 102 

Regular  stock  rolled  in  bar  I'M  diameter,  from  which  barrels  were  made 

without  heating 109 

Tabulation 112,113 
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Page 

Rock  Island  bridge,  steel  used  in  construction 135 

Bars 137,138 

Chemical  analyses 433, 434 

Plate 139 

Riveted  joints,  i-inch  steel  plate 245 

Metal  usediu  joints 248-500 

{^-inch  steel  rivets,  -j-g-incli  drilled  boles — 

Butt  joints,  double  riveted,  3|-inch  pitch 252 

Butt  joints,  triple  riveted,  2i-inch  pitch 253, 255, 258 

Butt  joints,  triple  riveted,  3|-inch  pitch 254, 256, 257 

Butt  joints,  quadruple  riveted,  2i-inch  pitch 259, 261 

Butt  joint,  quadruple  riveted,  2^-inch  pitch,  tested  hot 260 

Butt  joints,  quadruple  riveted,  3f-inch  pitch 262, 264 

Lap  joint,  double  riveted,  3|-inch  pitch 251 

Riveted  and  bolted  Joints 277 

Punched  holes;  punch  |^-inch,  die  f-inch  diameter — 

Angle,  3"  by  3"  by  f",  f-inch  iron  rivets , 338 

Angle,  3"  by  3"  by  |",  ^l-inch  iron  rivets  and  bolts 339 

^inch  steel  plate — 

finch  iron  bolts 315,318,321,337 

1-inch  iron  rivets 1 313,316,319,339 

f-inch  steel  plate — 

f-inch  iron  bolts 307,310,312,338,335 

f-inch  iron  rivets 305,308,311,334 

f-inch  steel  plate — 

f-inch  iron  bolts 304,324,327,390 

f-inch  irou  rivets 302.322,335,328,331 

Punched  holes;  punch  jj-inch,  die  f-inch  diameter— 
f-inch  steel  plate — 

finch  iron  bolts 281,286,289 

f-inch  iron  rivets 280,283,287 

f-inch  steel  bolts 281,284,288 

f-inch  steel  rivets 279,282,286 

f-inch  steel  plate — 

f-inch  iron  bolts 293,297,301 

f-inch  iron  rivets 291, 295, 299 

f-in  ch  steel  bolts 292, 296, 300 

f-inch  steel  rivets 290,294,298 

Rope.     (4S>6e  Cordage.) 

Shells,  banded,  resistance  of,  in  bores  of  rilled  guns 141 

Remarks 143 

3.2-inch  B.  L.  steel  field  rifle,  model  1885 145-151 

3.2-inch  B.  L.  steel  field  rifle,  model  1890 166 

3.2-inch  Dri<;gs-Schroeder  B.  L.  steel  field  rifle 152-165 

5-in  ch  B.  L.  siege  ri  fle 169-172 

7-inch  B.  L.  siege  howitzer 173-182 

8-inch  B.L.  rifle,  steel 183 

10-inch  B.L.  rifle,  steel 188 

Shot  lines 477 

Linen,  laid.  No.  4 , 479 

Linen,  laid,  No.  7 481 

Individual  threads 4M,  485 

Linen,  laid,  No.  9 485 

Springs,  helical 191 

Springs,  steel 201 
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Steel  bars :  i*age. 

Disappearing  gun-carriage  metal,  10-inch •. 123-126 

Receivers  of  rifles 1 17-120 

Rifle  barrels,  .30  caliber 51-115 

Rock  Island  bridge  material 137, 138 

Steel  plate : 

Riveted  Joint  metal 248-250 

Rock  Island  bridge  material 139 

AVire  rope,  steel,  from  Boston  Navy-Yard 435 

Description  and  remarks 437,438 

Type  B— 

d  meter 439 

l^-inches  diameter 440 

2-inches  diameter 442 

2f -inches  diameter 445 

3-inches  diameter 451 

4Hnche8  diameter 453 

Type  C— 

2^-inohes  diameter 443 

2^- inches  diameter,  annealed 444 

3-inche8  diameter 449 

TypeD,  l^-iuches  diameter 441 

Type  H,  2}-iiiche8  diameter 446,447 

Tabalation 455 

Wood,  Douglas  fir 379 

Remarks 381 

Moduli  of  elasticity,  tension,  and  compression 382 

Ratios  of  lateral  contraction  to  longitudinal  extension,  and  lat- 
eral expansion  to  longitudinal  compression 383 

Compression  tests — 

Compression  and  lateral  expansion 412-415 

Parallel  and  perpendicular  to  rings  of  growth 384-390, 393-404 

Obliquely  to  rings  of  growth 391,392 

Tension  tests — 

Elongation  and  lateral  contraction 405-411 

Tensile  strength 416 

Wood,  white  oak 417 

Remarks 419 

Compression  tests,  moduli  of  elasticity — 

Crosswise  the  grain 427 

Endwise  the  grain 420-426 

Wrought-iron  bars 3^ 
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